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SUMMARY AND RECOMMENDATIONS
 
This Report marks the transition between the Commission's
activities under the 1972 Great Lakes Water Quality Agreement
(GLWQA) and those under the 1978 Agreement.
The Report gives an overview and a lake—by-lake description
of the water quality in the Great Lakes Basin during 1978 with an
indication of some broad changes that have occurred since 1972, and
provides comments and recommendations stemming from an assessment of
progress under the 1972 Agreement. A range of problems arising from
industrial and municipal dischargers to the Lakes are addressed,
including toxic and hazardous substances and hazardous waste
disposal; phosphorus and eutrophication; the long range transport of
airborne pollutants, and radioactivity. Finally, the Report deals
with the topics of Great Lakes surveillance, Commission institutions
and new directions under the 1978 Agreement.
Industrial and Municipal Remedial Programs
Programs under the 1972 Agreement emphasized the control of
conventional pollutants such as phosphorus, BOD and phenols from
industrial and municipal point sources. Considerable progress has
been made in reducing the inputs of these pollutants to the Lakes.
The implementation of certain programs has been delayed or otherwise
constrained, however, by legislative, regulatory, funding or
enforcement inadequacies as will be pointed out in this Report.
The Commission, noting that many improvements have been
made since 1972 to the legislative and regulatory base in both
countries, recommends that:
. all jurisdictions ensure continued progress towards
implementing pollution control programs so that action can
be taken where needed to deal with dischargers having
remedial programs that are incomplete or inadequate to meet
the Purpose and the General and Specific Objectives of the
1978 GLWQA.
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Governments accelerate their efforts to develop and
implement programs for the assessment and control of toxic
and hazardous substances in the Basin;
a coordinated hazard assessment methodology for man—made
chemicals in the Great Lakes Basin be developed as soon as
possible;
high priority be given to research regarding the dispersal
and fate of man-made chemicals in the environment and to
legislative/regulatory action for their control;
all jurisdictions assess the adequacy of their capability
to identify, measure and analyze toxic and hazardous
substances, and take the necessary measures to provide
adequate laboratory facilities and skilled personnel to
meet the analytical requirements of a comprehensive toxic
and hazardous substances control program;
the Information System for Hazardous Organics in a Water
Environment (ISHOW) data base, developed by the Science
Advisory Board (SAB), be provided with all necessary
information on the manufacture, use and import of chemicals
in both the United States and Canadian portions of the
Great Lakes Basin; and
the replacement of toxic and hazardous substances in the
manufacturing process with less hazardous materials, and
the reduction of wastes (through product modification,
recycling, closed loop production systems or the
neutralization of wastes), be vigorously pursued by
industry and governments.
As such replacement and reduction may not be achieved in
the near future, the Commission also recommends that:
 . the Governments ensure that comprehensive systems of waste
management be developed and implemented for the safe
storage, transportation and disposal of hazardous wastes;
and
. steps be taken to increase public understanding of the need
for providing adequate and safe facilities and sites for
the handling and disposal of such wastes, including
adequate public demonstration that such sites are
technically possible and environmentally safe.
Long Range Transport of Airborne Pollutants
Water quality and other ecological changes in the Great
Lakes Basin have resulted from emissions to the atmosphere from many
sources. The Commission recommends that the Governments:
. undertake further actions to reduce atmospheric emissions
of the oxides of sulphur and nitrogen from existing as well
as new sources; and
. ensure the expansion of research programs to provide
information on the causes, effects and measures for the
control of the long range transport of airborne pollutants,
especially acid rain.
Surveillance
' The Great Lakes International Surveillance Plan (GLISP) is
undergoing review and modification by the Water Quality Board.
Although it has yet to be reviewed by the Commission, the
modifications will result in the expansion of GLISP from a plan
primarily to assess nutrients to one that attempts to address a
range of concerns, including toxic and hazardous substances,
non-point sources and atmospheric inputs. A revised GLISP will
require the development of new monitoring and surveillance programs,
and improved sampling and analytical techniques. The Commission
recommends that:
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an
d
ot
he
r
nutrients, and
(c)
me
as
ur
es
fo
r
th
e
ab
at
em
en
t
an
d
co
nt
ro
l
of
po
ll
ut
io
n
fr
om
ag
ri
cu
lt
ur
al
,
fo
re
st
ry
an
d
ot
he
r
la
nd
us
e
ac
ti
vi
ti
es
,
sh
ip
pi
ng
so
ur
ce
s,
dr
ed
gi
ng
ac
ti
vi
ti
es
,
an
d
on
sh
or
e
an
d
of
fs
ho
re
fa
ci
li
ti
es
.
Th
e
19
72
Ag
re
em
en
t
al
so
ca
ll
ed
fo
r
th
e
ma
in
te
na
nc
e
of
a
jo
in
t
co
nt
in
ge
nc
y
pl
an
for
us
e
in
th
e
ev
en
t
of
the
di
sc
ha
rg
e,
or
th
re
at
of
di
sc
ha
rg
e,
of
oi
l
or
ha
za
rd
ou
s
po
ll
ut
in
g
su
bs
ta
nc
es
,
an
d
for
th
e
de
ve
lo
pm
en
t
of
an
An
ne
x
to
the
Ag
re
em
en
t
wh
ic
h
id
en
ti
fi
es
hazardous polluting substances.
Th
e
in
it
ia
l
em
ph
as
is
un
de
r
th
e
19
72
Ag
re
em
en
t
wa
s
on
fi
nd
in
g
so
lu
ti
on
s
to
th
e
mo
re
ob
vi
ou
s
wa
te
r
qu
al
it
y
pr
ob
le
ms
.
Acc
ord
ing
ly,
hig
h
pri
ori
ty
was
giv
en
to
the
imp
lem
ent
ati
on
of
ef
fe
ct
iv
e
in
du
st
ri
al
an
d
mu
ni
ci
pa
l
wa
st
e
tr
ea
tm
en
t
an
d
ph
os
ph
or
us
removal facilities.
Whi
le
enc
our
agi
ng
pro
gre
ss
has
bee
n
mad
e
und
er
the
197
2
Ag
re
em
en
t
in
so
me
of
th
es
e
ar
ea
s,
as
no
te
d
in
pr
ev
io
us
an
nu
al
re
po
rt
s
of
th
e
Co
mm
is
si
on
,
mu
ch
re
ma
in
s
to
be
do
ne
.
Th
e
fu
rt
he
r
re
qu
ir
em
en
ts
for
po
ll
ut
io
n
co
nt
ro
l
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ar
e
em
ph
as
iz
ed
an
d
gi
ve
n
a
re
vi
se
d
pe
rs
pe
ct
iv
e
by
th
e
pr
ov
is
io
ns
of
th
e
1978 Agreement.
The
197
8 A
gre
eme
nt
rea
ffi
rms
the
Par
tie
s'
det
erm
ina
tio
n t
o
re
st
or
e
an
d
en
ha
nc
e
wa
te
r
qu
al
it
y
in
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
It
is
mor
e c
omp
reh
ens
ive
tha
n t
he
197
2 A
gre
eme
nt
in
its
gre
ate
r e
mph
asi
s
and
spe
cif
ici
ty
in
add
res
sin
g
a w
ide
ran
ge
of
iss
ues
and
in
rec
ogn
izi
ng
the
con
cep
t o
f t
he
Gre
at
Lak
es
Bas
in
as
a u
nit
ary
and
int
era
cti
ng
eco
sys
tem
.
The
exp
eri
enc
e
and
inf
orm
ati
on
gai
ned
und
er
the
197
2 A
gre
eme
nt
has
giv
en
the
Gov
ern
men
ts
a f
irm
bas
is
upo
n w
hic
h
to
dev
elo
p n
ew
and
mor
e e
ffe
cti
ve
act
ion
s
to
res
tor
e a
nd
enh
anc
e
water quality in the Great Lakes Basin.
 Th
e
Sp
ec
if
ic
Ob
je
ct
iv
es
of
th
e
19
72
Ag
re
em
en
t
ha
ve
be
en
re
vi
se
d
an
d
ex
pa
nd
ed
,
an
d
no
w
nu
mb
er
ov
er
fo
rt
y
in
th
e
19
78
Ag
re
em
en
t.
Th
es
e
ob
je
ct
iv
es
ar
e
ba
se
d
on
av
ai
la
bl
e
in
fo
rm
at
io
n
on
ca
us
e/
ef
fe
ct
re
la
ti
on
sh
ip
s
be
tw
ee
n
po
ll
ut
an
ts
an
d
th
e
ec
os
ys
te
m
an
d
on
th
e
pr
in
ci
pl
e
of
pr
ot
ec
ti
ng
th
e
mo
st
se
ns
it
iv
e
be
ne
fi
ci
al
us
e
in
the boundary waters.
A
nu
mb
er
of
th
es
e
ne
w
ob
je
ct
iv
es
we
re
am
on
g
th
es
e
re
co
mm
en
de
d
in
19
77
an
d
19
78
by
th
e
Co
mm
is
si
on
in
sp
ec
ia
l
re
po
rt
s
to
th
e
Go
ve
rn
me
nt
s.
Fo
ur
ot
he
r
ob
je
ct
iv
es
we
re
re
fe
rr
ed
ba
ck
to
th
e
Co
mm
is
si
on
fo
r
fu
rt
he
r
st
ud
y.
Th
es
e
la
tt
er
ob
je
ct
iv
es
(f
or
ch
lo
ri
ne
,
si
lv
er
,
te
mp
er
at
ur
e
an
d
cy
an
id
e)
we
re
su
bs
eq
ue
nt
ly
re
fe
rr
ed
to
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
wi
th
th
e
re
qu
es
t
th
at
it
ma
ke
fu
rt
he
r
re
co
mm
en
da
ti
on
s
to
th
e
Co
mm
is
si
on
.
Ag
ai
n,
re
co
gn
iz
in
g
th
at
th
er
e
wo
ul
d
be
lo
ca
l
ar
ea
s
in
th
e
Ba
si
n
wh
er
e
so
me
of
th
es
e
ob
je
ct
iv
es
wo
ul
d
no
t
be
me
t,
th
e
Pa
rt
ie
s
ma
de
pr
ov
is
io
ns
in
th
e
19
78
Ag
re
em
en
t,
si
mi
la
r
to
th
os
e
in
th
e
19
72
Ag
re
em
en
t,
to
al
lo
w
th
em
to
de
si
gn
at
e
li
mi
te
d
us
e
zo
ne
s
in
th
e
vi
ci
ni
ty
of
pr
es
en
t
an
d
fu
tu
re
mu
ni
ci
pa
l,
in
du
st
ri
al
an
d
tr
ib
ut
ar
y
di
sc
ha
rg
es
.
Sp
ec
if
ic
cr
it
er
ia
fo
r
th
e
de
si
gn
at
io
n
an
d
re
vi
ew
of
th
es
e
li
mi
te
d
us
e
zo
ne
s,
in
cl
ud
in
g
th
ei
r
mi
ni
mi
za
ti
on
,
ar
e
co
nt
ai
ne
d
in
th
e
19
78
Ag
re
em
en
t,
An
ne
x
2.
Th
e
Ag
re
em
en
t
se
t
Ja
nu
ar
y
1,
19
80
,
as
th
e
fi
na
l
da
te
fo
r
de
si
gn
at
in
g
li
mi
te
d
us
e
zo
ne
s
fo
r
in
du
st
ri
al
di
sc
ha
rg
es
an
d
fo
r
mu
ni
ci
pa
l
di
sc
ha
rg
es
in
ex
ce
ss
of
1
mi
ll
io
n
ga
ll
on
s
pe
r
da
y.
Th
is
de
ad
li
ne
wa
s,
ho
we
ve
r,
no
t
me
t
in
ei
th
er
Canada or the United States.
no
t
co
mp
le
te
d
by
mi
d-
19
80
,
be
ca
us
e
of
de
la
ys
.
Th
e
de
si
gn
at
io
n
pr
oc
es
s
in
Ca
na
da
wa
s
In the United States,
th
e
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ag
en
cy
(E
PA
)
ha
s
ex
pr
es
se
d
co
nc
er
ns
ab
ou
t
th
e
le
ga
li
ty
of
th
e
de
si
gn
at
io
n
of
li
mi
te
d
us
e
zo
ne
s
in
vi
ew
of
th
e
re
qu
ir
em
en
ts
of
th
e
U.
S.
Cl
ea
n
Wa
te
r
Ac
t
wh
ic
h
re
qu
ir
es
th
e
el
im
in
at
io
n
of
di
sc
ha
rg
es
.
Th
e
co
nc
ep
t
is
st
il
l
un
de
r
re
vi
ew
in
th
e
Un
it
ed
St
at
es
.
Un
le
ss
li
mi
te
d
us
e
zo
ne
s
ar
e
de
si
gn
at
ed
,
th
e
19
78
GL
WQ
A
ap
pe
ar
s
to
re
qu
ir
e
th
at
th
e
Sp
ec
if
ic
Ob
je
ct
iv
es
be
me
t
at
th
e
po
in
t
of
di
sc
ha
rg
e
to
th
e
bo
un
da
ry
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
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Th
e
19
78
Ag
re
em
en
t
in
cl
ud
es
a
co
mm
it
me
nt
by
th
e
Pa
rt
ie
s
to
co
nt
in
ue
to
de
ve
lo
p
an
d
im
pl
em
en
t
pr
og
ra
ms
an
d
ot
he
r
me
as
ur
es
to
re
st
or
e
an
d
ma
in
ta
in
th
e
ch
em
ic
al
,
ph
ys
ic
al
an
d
bi
ol
og
ic
al
in
te
gr
it
y
of
th
e
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
Th
e
Pa
rt
ie
s
th
us
co
mm
it
te
d
th
em
se
lv
es
to
th
e
im
pl
em
en
ta
ti
on
of
pr
og
ra
ms
fo
r
th
e
ab
at
em
en
t,
co
nt
ro
l
an
d
pr
ev
en
ti
on
of
po
ll
ut
io
n
fr
om
su
ch
di
ve
rs
e
so
ur
ce
s
as
dr
ed
gi
ng
,
sh
ip
pi
ng
,
fo
re
st
ry
,
ag
ri
cu
lt
ur
al
,
mu
ni
ci
pa
l
an
d
in
du
st
ri
al
ac
ti
vi
ti
es
.
Fi
na
l
da
te
s
fo
r
th
e
co
mp
le
ti
on
an
d
op
er
at
io
n
of
mu
ni
ci
pa
l
an
d
in
du
st
ri
al
pr
og
ra
ms
ar
e
De
ce
mb
er
31
,
19
82
an
d
De
ce
mb
er
31
,
19
83
,
re
sp
ec
ti
ve
ly
.
Th
e
Ag
re
em
en
t
in
co
rp
or
at
es
me
as
ur
es
de
si
gn
ed
to
de
al
sp
ec
if
ic
al
ly
wi
th
a
nu
mb
er
of
se
ri
ou
s
Ba
si
n-
wi
de
pr
ob
le
ms
.
A
co
mm
it
me
nt
is
ma
de
on
th
e
pa
rt
of
th
e
Go
ve
rn
me
nt
s
to
"v
ir
tu
al
ly
el
im
in
at
e"
th
e
di
sc
ha
rg
e
of
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
in
to
th
e
Gr
ea
t
La
ke
s
Sy
st
em
an
d
to
pr
oh
ib
it
th
e
di
sc
ha
rg
e
of
to
xi
c
su
bs
ta
nc
es
in
to
xi
c
am
ou
nt
s,
as
we
ll
as
to
es
ta
bl
is
h
an
ea
rl
y
wa
rn
in
g
sy
st
em
to
an
ti
ci
pa
te
an
d
pr
ev
en
t
fu
tu
re
to
xi
c
su
bs
ta
nc
es
pr
ob
le
ms
.
Pr
ov
is
io
ns
ar
e
al
so
in
cl
ud
ed
fo
r
pr
og
ra
ms
to
id
en
ti
fy
th
e
so
ur
ce
s
an
d
as
se
ss
th
e
ef
fe
ct
s
up
on
wa
te
r
qu
al
it
y
in
th
e
Gr
ea
t
La
ke
s
Sy
st
em
of
ai
rb
or
ne
po
ll
ut
an
ts
,
an
d
for
th
e
Pa
rt
ie
s
to
co
ns
ul
t
on
ap
pr
op
ri
at
e
re
me
di
al
pr
og
ra
ms
.
Th
e
Ag
re
em
en
t
al
so
ca
ll
s
for
a
co
or
di
na
te
d
su
rv
ei
ll
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
m
for
th
e
Gr
ea
t
La
ke
s
Sy
st
em
.
In
or
de
r
to
mi
ni
mi
ze
eu
tr
op
hi
ca
ti
on
pr
ob
le
ms
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
,
th
e
19
78
Ag
re
em
en
t
ou
tl
in
es
a
nu
mb
er
of
pr
og
ra
ms
de
si
gn
ed
to
re
du
ce
mu
ni
ci
pa
l,
in
du
st
ri
al
an
d
no
n-
po
in
t
ph
os
ph
or
us
in
pu
ts
to
th
e
La
ke
s.
In
te
ri
m
ph
os
ph
or
us
lo
ad
in
g
ob
je
ct
iv
es
for
ea
ch
la
ke
ar
e
co
nt
ai
ne
d
in
th
e
Ag
re
em
en
t.
Th
es
e
ob
je
ct
iv
es
we
re
su
bj
ec
t
to
re
vi
ew
an
d
co
nf
ir
ma
ti
on
wi
th
in
18
mo
nt
hs
of
th
e
No
ve
mb
er
19
78
si
gn
in
g
of
th
e
Ag
re
em
en
t.
Th
is
de
ad
li
ne
wa
s
su
bs
eq
ue
nt
ly
po
st
po
ne
d
to
al
lo
w
th
e
Go
ve
rn
me
nt
s
to
co
ns
id
er
al
so
re
co
mm
en
da
ti
on
s
st
em
mi
ng
fr
om
th
e
Co
mm
is
si
on
's
Ta
sk
Fo
rc
e
on
Ph
os
ph
or
us
Ma
na
ge
me
nt
St
ra
te
gi
es
.
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2.
WA
TE
R
QU
AL
IT
Y
OF
TH
E
GR
EA
T
LA
KE
S
BA
SI
N
EC
OS
YS
TE
M
(i) Basin Overview
A
re
vi
ew
of
wa
te
r
qu
al
it
y
in
th
e
Gr
ea
t
La
ke
s
du
ri
ng
19
78
,
on
th
e
ba
si
s
of
co
mp
li
an
ce
wi
th
th
e
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
of
th
e
19
72
Ag
re
em
en
t,
re
su
lt
ed
in
th
e
id
en
ti
fi
ca
ti
on
of
48
sp
ec
if
ic
ge
og
ra
ph
ic
al
ar
ea
s
ha
vi
ng
de
gr
ad
ed
wa
te
r
qu
al
it
y
du
e
to
po
ll
ut
io
n
fr
om
in
du
st
ri
al
,
mu
ni
ci
pa
l
or
no
n-
po
in
t
so
ur
ce
s.
Th
e
nu
mb
er
an
d
st
at
us
of
th
es
e
"P
ro
bl
em
Ar
ea
s"
co
ns
ti
tu
te
on
e
me
as
ur
e
of
ho
w
we
ll
th
e
te
rm
s
of
th
e
Ag
re
em
en
t
ar
e
be
in
g
me
t.
Pr
ob
le
m
Ar
ea
s
ha
ve
be
en
cl
as
si
fi
ed
as
to
th
os
e
in
wh
ic
h:
(a)
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
no
t
be
en
me
t
be
ca
us
e
re
me
di
al
programs are incomplete;
(b)
re
me
di
al
pr
og
ra
ms
ar
e
co
mp
le
te
,
bu
t
a
de
la
y
is
ex
pe
ct
ed
be
fo
re
la
ke
co
nd
it
io
ns
sh
ow
im
pr
ov
em
en
t
du
e
to
th
e
lo
ng
re
sp
on
se
time; or
(c)
fu
rt
he
r
re
me
di
al
wo
rk
ma
y
be
re
qu
ir
ed
.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
po
rt
ed
th
at
of
th
e
48
Pr
ob
le
m
Ar
ea
s
du
ri
ng
19
78
,
26
we
re
in
ca
te
go
ry
(a
),
si
x
in
ca
te
go
ry
(b
)
an
d
16 in category (c).
Ne
w
Pr
ob
le
m
Ar
ea
s
we
re
id
en
ti
fi
ed
du
ri
ng
19
78
in
La
ke
On
ta
ri
o
at
Cl
ar
ks
on
,
On
ta
ri
o
wh
er
e
hi
gh
ph
en
ol
co
nc
en
tr
at
io
ns
in
th
e
wa
te
r
(1
6
mg
/L
)
we
re
ob
se
rv
ed
,
an
d
in
th
e
St
.
La
wr
en
ce
Ri
ve
r
at
th
e
mo
ut
h
of
th
e
Gr
as
s
Ri
ve
r,
Ne
w
Yo
rk
,
wh
er
e
el
ev
at
ed
PC
B
le
ve
ls
in
th
e
wa
te
r
we
re
de
te
ct
ed
.
Th
e
Pi
ne
Ri
ve
r,
a
tr
ib
ut
ar
y
of
th
e
St
.
Cl
ai
r
Ri
ve
r
in
Mi
ch
ig
an
,
wa
s
re
mo
ve
d
fr
om
th
e
li
st
of
Pr
ob
le
m
Ar
ea
s
be
ca
us
e
no
fe
ca
l
co
li
fo
rm
vi
ol
at
io
ns
(t
he
re
as
on
it
wa
s
on
th
e
li
st
of
Pr
ob
le
m
Ar
ea
s)
we
re
no
te
d
du
ri
ng
su
rv
ei
ll
an
ce
ac
ti
vi
ti
es
in
l9
78
.
In
it
s
Si
xt
h
An
nu
al
Re
po
rt
,
th
e
Co
mm
is
si
on
ob
se
rv
ed
th
at
si
nc
e
19
75
th
er
e
ha
s
be
en
no
si
gn
if
ic
an
t
ov
er
al
l
im
pr
ov
em
en
t
in
th
e
st
at
us
of
th
es
e
Pr
ob
le
m
Ar
ea
s
(F
ig
ur
e
1)
.
Th
er
e
wa
s,
in
fa
ct
,
an
 Du
lu
th
-
S
up
e
n
o
r
Su
ve
r B
ay
Thunder Bay
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in
cr
ea
se
of
Pr
ob
le
m
Ar
ea
s
fr
om
47
in
19
77
to
48
in
19
78
.
Mo
re
th
an
17
0
se
pa
ra
te
ma
jo
r
di
sc
ha
rg
er
s
of
bo
th
in
du
st
ri
al
an
d
do
me
st
ic
se
wa
ge
ha
ve
be
en
id
en
ti
fi
ed
in
th
e
48
Pr
ob
le
m
Ar
ea
s.
Of
th
es
e
di
sc
ha
rg
er
s,
54
di
d
no
t
me
et
th
ei
r
re
le
ve
nt
19
78
ef
fl
ue
nt
re
qu
ir
em
en
ts
,
al
th
ou
gh
re
me
di
al
pr
og
ra
ms
we
re
ei
th
er
in
pl
ac
e
or
sc
he
du
le
d
fo
r
im
pl
em
en
ta
ti
on
.
A
re
vi
ew
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d'
s
as
se
ss
me
nt
of
th
e
ad
eq
ua
cy
of
re
me
di
al
pr
og
ra
ms
le
ad
s
to
th
e
co
nc
lu
si
on
th
at
th
e
co
mp
le
ti
on
of
th
es
e
pr
og
ra
ms
sh
ou
ld
co
rr
ec
t
mo
st
of
th
e
pr
ob
le
ms
pe
rt
ai
ni
ng
to
th
e
id
en
ti
fi
ed
di
sc
ha
rg
er
s,
al
th
ou
gh
in
so
me
ca
se
s
on
ly
ov
er
a
lo
ng
pe
ri
od
of
ti
me
.
Th
e
Co
mm
is
si
on
wi
sh
es
to
em
ph
as
iz
e
th
at
th
e
ab
ov
e
Pr
ob
le
m
Ar
ea
s
ar
e
on
ly
th
os
e
id
en
ti
fi
ed
sp
ec
if
ic
ma
jo
r
ar
ea
s
("
ho
t
sp
ot
s"
)
wh
er
e
th
e
ob
je
ct
iv
es
of
th
e
19
72
Ag
re
em
en
t
we
re
no
t
be
in
g
me
t.
Th
e
ex
pa
nd
ed
ob
je
ct
iv
es
an
d
im
pr
ov
ed
su
rv
ei
ll
an
ce
un
de
r
th
e
19
78
Ag
re
em
en
t
ma
y
we
ll
le
ad
to
th
e
id
en
ti
fi
ca
ti
on
of
ad
di
ti
on
al
ar
ea
s
of
co
nc
er
n.
Ot
he
r
po
ll
ut
io
n
pr
ob
le
ms
ex
is
t
(e
.g
.,
pe
rs
is
te
nt
to
xi
c
su
bs
ta
nc
es
,
no
n—
po
in
t
so
ur
ce
s,
at
mo
sp
he
ri
c
in
pu
ts
),
ho
we
ve
r,
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fe
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t
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d
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h
ar
e
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id
en
t
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at
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n
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e
Pr
ob
le
m
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ea
s
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on
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il
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on
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th
e
Pr
ob
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m
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ea
s
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re
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t
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te
r
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es
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ci
al
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in
th
e
af
fe
ct
ed
ne
ar
sh
or
e
ar
ea
s,
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wi
ll
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t
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su
re
th
e
el
im
in
at
io
n
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po
ll
ut
io
n
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th
e
Gr
ea
t
La
ke
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Eu
tr
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hi
ca
ti
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,
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e
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e
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e
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19
70
Re
po
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io
n
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e
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we
r
Gr
ea
t
La
ke
s,
ha
s
af
fe
ct
ed
ea
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of
th
e
Gr
ea
t
La
ke
s.
Th
e
ov
er
al
l
im
pa
ct
of
eu
tr
op
hi
ca
ti
on
on
La
ke
s
Su
pe
ri
or
an
d
Hu
ro
n
ha
s
be
en
mi
no
r,
bu
t
La
ke
s
Mi
ch
ig
an
,
Er
ie
an
d
On
ta
ri
o,
an
d
su
ch
ar
ea
s
as
Gr
ee
n
Ba
y
an
d
Sa
gi
na
w
Bay
,
ha
ve
be
en
si
gn
if
ic
an
tl
y
af
fe
ct
ed
.
Wh
il
e
eu
tr
op
hi
ca
ti
on
is
a
na
tu
ra
l
ag
in
g
pr
oc
es
s
in
wa
te
r
bo
di
es
,
th
e
ad
di
ti
on
of
la
rg
e
qu
an
ti
ti
es
of
nu
tr
ie
nt
s
(e
sp
ec
ia
ll
y
ph
os
ph
or
us
)
to
th
e
La
ke
s
an
d
th
ei
r
tr
ib
ut
ar
ie
s
ha
ve
gr
ea
tl
y
sp
ee
de
d
up
the
eu
tr
op
hi
ca
ti
on
pr
oc
es
s,
fr
om
a
ge
ol
og
ic
al
to
a
hu
ma
n
ti
me
-s
ca
le
.
Ph
os
ph
or
us
ha
s
be
en
id
en
ti
fi
ed
as
th
e
pr
in
ci
pa
l
co
nt
ro
ll
ab
le
nu
tu
ri
en
t
fa
ct
or
re
sp
on
si
bl
e
for
the
ex
ce
ss
iv
e
gr
ow
th
of
al
ga
e,
th
e
mo
st
ob
vi
ou
s
sy
mp
to
m
of
eu
tr
op
hi
ca
ti
on
.
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ass
oci
ate
d w
ith
eut
rop
hic
ati
on,
as
it
aff
ect
s m
an'
s u
se
of
the
Gre
at
Lak
es,
inc
lud
e
the
dep
let
ion
of
dis
sol
ved
oxy
gen
in
the
hyp
oli
mni
on
req
uir
ed
to
sup
por
t
aqu
ati
c
lif
e
(in
clu
din
g
des
ira
ble
gam
e
fis
h
spe
cie
s),
inc
rea
sed
wat
er
tre
atm
ent
cos
ts,
and
the
los
s
of
recreational opportunities.
The
re
are
maj
or
inp
uts
to
the
Gre
at
Lak
es
fro
m b
oth
mun
ici
pal
poi
nt
sou
rce
s a
nd
non
-po
int
sou
rce
s
(Ta
ble
1).
Sig
nif
ica
nt
poi
nt
sou
rce
dis
cha
rge
s a
bov
e t
he
1.0
mg/
L p
hos
pho
rus
eff
lue
nt
gui
del
ine
of
the
197
2 A
gre
eme
nt
sti
ll
exi
st
in
the
Bas
in,
esp
eci
all
y i
n t
he
lowe
r G
rea
t L
akes
.
The
Wate
r Q
ual
ity
Boa
rd
rep
ort
ed
that
the
agg
reg
ate
pho
sph
oru
s c
onc
ent
rat
ion
(tot
al
load
div
ide
d b
y t
otal
flow
) f
or
pla
nts
dis
cha
rgi
ng
in
exce
ss
of
one
mil
lio
n g
all
ons
per
day
was
red
uce
d f
rom
2.3
mg/
L i
n 1
977
to
1.8
mg/
L i
n 1
978.
The
same
leve
l i
n t
he
Bas
in
in
1975
was
2.6
mg/L
.
Acc
ord
ing
to
dat
a p
rov
ide
d i
n t
he C
omm
iss
ion
's
repo
rt,
Pol
lut
ion
in
the
Gre
at
Lak
es
Bas
in
From
Land
Use
Act
ivit
ies
, t
he
lar
ges
t s
our
ces
of
non
-po
int
pho
sph
oru
s t
o t
he G
rea
t L
akes
are
the
highly cultivated agricultural lands in northwestern Ohio,
southwestern Ontario and Southern Wisconsin.
A decrease in phosphorus concentrations in southern Lake
Mic
hig
an,
rep
ort
ed
by
the
Wat
er
Qua
lit
y B
oard
, w
as
bel
iev
ed
to
be
the
res
ult
of
pho
sph
oru
s c
ont
rol
pro
gra
ms
in
Mic
hig
an
and
Wis
con
sin
.
Mun
ici
pal
pho
sph
oru
s l
oads
to
Lake
Sup
eri
or
have
rem
ain
ed
essentially unchanged since 1975, while Lake Huron loads have
incr
ease
d.
The
deg
ree
of
eut
rop
hic
ati
on
in b
oth
lake
s h
as
rem
ain
ed
relatively unchanged from 1977 to 1978.
Des
pit
e t
he
red
uct
ion
s
in
pho
sph
oru
s l
oad
s t
o t
he
Low
er
Lake
s s
inc
e 1
972,
the
1978
load
s s
til
l w
ere
sub
sta
nti
all
y a
bove
the
1978
Agr
eem
ent
tar
get
load
s,
as
wel
l a
s t
hose
con
tai
ned
in
the
1972
Agr
eem
ent
for
Lake
s E
rie
and
Onta
rio.
Evi
den
ce
was
pro
vid
ed
by
the
Wat
er
Qua
lit
y B
oar
d t
hat
pho
sph
oru
s c
onc
ent
rat
ion
s i
n L
ake
Ont
ari
o
are declining. Perliminary results from the first segment of a
two-year intensive surveillance effort begun in 1978 on Lake Erie,
however, indicated little change in phosphorus concentrations since
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1970. Since trophic status is related to total phosphorus
concentration, this suggests that the trophic status of Lake Erie
' remained relatively unchanged during the 1970's. Phosphorus
concentrations in both Lakes Erie and Ontario in 1978 were still
2 above levels believed to cause eutrophication problems.
TABLE 1. ESTIMATED 1978 PHOSPHORUS LOADS TO THE GREAT LAKES
(metric tons/year)
      
Source Lake
Direct Industrial Superior Michigan Huron Erie Ontario
U.S. 5 46 0 161 55
Canada 68 _; 1 30 62
Total 73 46 1 191 117
Direct Municipal
U.S. 26 494 37 4,381 1,095
Canada 97 - 132 59 817
Total 123 494 169 4,440 1,912
Tributary*
U.S. 1,362 4,015 1,046 10,880 1,484
Canada 912 - 1,261 1,993 1,415
Total 2,273 4,015 2,307 12,873 2,899
Atmospheric 3,521 1,690 2,120 879 764
Connecting Channels - - 657 1,080 5,250
Total 5,990 6,245 5,254 19,463 10,942
*includes monitored and unmonitored tributaries
-dash indicates no input from this source
- 15 _
Toxic and hazardous substances have been the subject of
 
increasing concern and attention since the signing of the 1972
Agreement. Data for many of the "traditional" toxic substances show
that these substances are generally declining in the ecosystem in
response to control programs. For example, in a number of areas and
fish species, mercury and DDT levels in Great Lakes fish have
dropped to within public health guidelines. The level of mercury in
most small fish in Lake St. Clair, has declined to the point where
they are now suitable for unrestricted human consumption. DDT
lev
els
in
eas
ter
n L
ake
Mic
hig
an
blo
ate
r c
hub
s h
ave
bee
nbe
low
the
Agreement objectives for whole fish since 1976.
On the other hand, a number of other substances (often with
unknown effects) have been identified or detected only recently in
the Great Lakes Basin ecosystem. Trace levels of dioxin, for
example, were identified in 1978 in fish taken from Lake Ontario and
Saginaw Bay. PCTs (polychlorinated terphenyls) have now been
identified in Lake Erie herring gulls eggs*, despite the fact that
these compounds have not been manufactured in the United States
since 1971. PCB levels in fish continue to exceed Agreement
objectives in many areas throughout the Basin.
The implementation of new andmore sophisticated analytical
techniques has led to the discovery of toxic and hazardous
substances previously undetected in the Great Lakes Basin
ecosystem. Other contaminants, as yet undetected, will undoubtedly
be identified in the ecosystem with continuing refinement of methods
for their detection. The list of chemical substances identified to
date in the Great Lakes by the Water Quality Board exceeds 450 in
number. Some of these compounds are known to constitute serious
environmental or human health problems, and therefore require strict
control. Not all of the 450 substances will necessarily constitute
such problems, but their presence and the lack of information on
their effects signify the need for increased vigilance in the
*See pp. 17—18 for a discussion of the use of herring gulls as an
environment indicator.
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careful management of potentially toxic and hazardous substances and
in monitoring the Great Lakes environment for their presence and
effects .
The problem of toxic and hazardous substances in the Great
Lakes Basin ecosystem is serious and widespread, and can have
long—term effects. The Commission concurs with its Science Advisory
Board, therefore, in strongly urging continued high priority for
research and legislative/regulatory action regarding the dispersal
and control of man-made chemicals in the environment.
Fish populations are generally demonstrating an improved
status over thatwhich prevailed a decade ago. The extent to which
the
reco
very
and
re—e
stab
lish
ment
of t
hese
fish
erie
s ex
hibi
ting
this
trend is due to pollution control efforts or to fish re-stocking
prog
rams
and
impr
ovem
ent
of t
ribu
tary
fish
habi
tats
is,
howe
ver,
not
cle
ar.
A n
umb
er
of
maj
or
fis
her
y r
ela
ted
pro
ble
ms
rem
ain
to
be
overcome before the optimal potential of the Lakes as fish producers
can
be
rea
liz
ed.
Fis
h h
abi
tat
, c
arr
yin
g c
apa
cit
y a
nd
pro
duc
tiv
ity
continue to be impaired by the effects of cumulative impacts by man
on the environment. Contamination of Great Lakes water and biota by
toxic and hazardous substances has the potential to undermine many
if not all of the fishery improvements attained to date.
Environment Canada's Wildlife Service, with the cooperation
of the U.S. Fish and Wildlife Service for Lake Michigan, has used
the reproductive success of herring gulls and residues in herring
gul
ls
and
thei
r e
ggs
in
the
Gre
at
Lak
es
Bas
in
as
mea
sur
es
of
the
response of the gulls to environmental changes and hence as early
warning indicators or "barometers" of the presence of hazardous
substances in the ecosystem of which they are a part. The use of
these indicators is based on the proposition that herring gulls are
at the top of a food chain, and can bioaccumulate persistent organic
 
substances.
The low reproductive success in Lake Ontario herring gulls
in 1975 was believed due to elevated levels of persistent
organochlorine compounds. By 1978, herring gulls in Lakes Superior,
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Hu
ro
n,
Er
ie
an
d
On
ta
ri
o
we
re
ex
pe
ri
en
ci
ng
no
rm
al
re
pr
od
uc
ti
ve
su
cc
es
s.
Th
is
co
in
ci
de
d
wi
th
de
cl
in
es
in
le
ve
ls
of
PC
Bs
mi
re
x,
DD
T,
BB
B
an
d
di
el
dr
in
in
he
rr
in
g
gu
ll
eg
gs
ta
ke
n
fr
om
th
es
e
la
ke
s.
Th
e
Co
mm
is
si
on
no
te
s
th
at
th
e
us
e
of
he
rr
in
g
gu
ll
eg
gs
an
d
re
pr
od
uc
ti
on
as
in
di
ca
to
rs
of
le
ve
ls
of
to
xi
c
su
bs
ta
nc
es
in
th
e
Gr
ea
t
La
ke
s
re
qu
ir
es
ca
ut
io
n
in
in
te
rp
re
ta
ti
on
of
th
e
re
su
lt
s,
du
e
to
th
e
di
ff
ic
ul
ty
in
de
mo
ns
tr
at
in
g
a
di
re
ct
co
nn
ec
ti
on
be
tw
ee
n
th
e
re
si
du
e
le
ve
ls
in
th
e
gu
ll
s
an
d
th
e
wa
te
r
qu
al
it
y
in
th
e
la
ke
s
be
si
de
wh
ic
h
th
ey
ar
e
fo
un
d.
An
ex
am
pl
e
of
th
is
pr
ob
le
m
is
th
e
pr
es
en
ce
of
mi
re
x
in
he
rr
in
g
gu
ll
eg
gs
ta
ke
n
fr
om
th
e
sh
or
es
of
La
ke
Su
pe
ri
or
wh
er
ea
s
it
wa
s
no
t
de
te
ct
ed
in
fi
sh
ta
ke
n
fr
om
La
ke
Su
pe
ri
or
.
Th
us
,
mi
gr
at
or
y
be
ha
vi
or
or
al
te
rn
at
e
fo
od
so
ur
ce
s
mu
st
al
so
be
co
ns
id
er
ed
wh
en
us
in
g
he
rr
in
g
gu
ll
s
as
in
di
ca
to
rs
of
Gr
ea
t
Lakes water quality.
De
sp
it
e
th
es
e
co
nc
er
ns
ab
ou
t
th
ei
r
di
re
ct
re
la
ti
on
sh
ip
to
wa
te
r
qu
al
it
y,
th
e
Co
mm
is
si
on
co
nc
lu
de
s
th
at
he
rr
in
g
gu
ll
s
ar
e
us
ef
ul
in
di
ca
to
rs
for
as
se
ss
in
g
th
e
pr
es
en
ce
in
th
e
Gr
ea
t
La
ke
s
ec
os
ys
te
m
of
pe
rs
is
te
nt
or
ga
ni
c
co
mp
ou
nd
s
of
en
vi
ro
nm
en
ta
l
or
hu
ma
n
he
al
th
co
nc
er
n.
Wh
il
e
it
ca
n
be
di
ff
ic
ul
t
to
de
te
rm
in
e
th
ei
r
pr
ec
is
e
or
ig
in
,
th
e
de
te
ct
io
n
of
su
ch
su
bs
ta
nc
es
in
Gr
ea
t
La
ke
s
he
rr
in
g
gu
ll
co
lo
ni
es
in
di
ca
te
s
th
at
th
es
e
su
bs
ta
nc
es
ha
ve
en
te
re
d
an
d
ar
e
pr
es
en
t
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
an
d
he
nc
e
sh
ou
ld
be
of
co
nc
er
n.
Co
nv
er
se
ly
,
th
e
de
cl
in
e
of
su
ch
su
bs
ta
nc
es
in
gu
ll
eg
gs
,
an
d
im
pr
ov
ed
re
pr
od
uc
ti
on
,
ar
e
en
co
ur
ag
in
g
si
gn
s
th
at
th
es
e
co
mp
ou
nd
s
ar
e
de
cl
in
in
g
in
ot
he
r
pa
rt
s
of
th
e
ec
os
ys
te
m.
The
Com
mis
sio
n
fur
the
r
con
clu
des
tha
t
use
of
add
iti
ona
l
bio
log
ica
l
ind
ica
tor
s
hav
ing
a
cle
are
r
or
mor
e
dir
ect
rel
ati
ons
hip
to
wat
er
qua
lit
y,
fis
h
or
oth
er
spe
cif
ic
env
iro
nme
nta
l
com
pon
ent
s
of
con
cer
n,
sho
uld
als
o
be
inv
est
iga
ted
by
the
Gov
ern
men
ts.
 
 (ii) Lake Superior
Data from surveys conducted during the Upper Lakes
Ref
ere
nce
stu
die
s i
n 1
974,
and
from
1978
con
tam
ina
nt
and
Pro
ble
m
Area surveillance studies in accordance with the Great Lakes
International Surveillance Plan indicate that overall water quality
in Lake Superior is excellent. Localized pollution exist, however,
and there are sources of pollution which should be controlled if
this existing high quality is to be maintained.
The levels of most measured toxic contaminants in Lake
Superior appear to be declining. PCBs, DDE, DDT, dieldrin and HCB
residues in fish have been declining since 1974, suggesting a
positive environmental response to the bans of these contaminants.
Some contaminants in several local areas are, however,
still above the 1978 Agreement objectives. Mercury levels exceed
the 1978 Agreement objective of 0.5 ug/g in whitefish, lake trout
and suckers at a number of locations along the Ontario shoreline.
PCB concentrations in the same fish_from these areas were above the
0.1 ug/g Agreement objective for whole fish, with some of the larger
fish (45 cm) having levels above the 2.0 ug/g Canadian Health and
Welfare guideline.
Phosphorus levels are generally not a lake—wide problem in
Lake Superior. Most of the Lake Superior phosphorus load is from
atmospheric and tributary sources. The major non-point contribution
is from the forested area occupying a large portion of the basin.
Local elevated levels of phosphorus in waters around Thunder Bay and
Duluth—Superior harbours were expected to be ameliorated by the new
treatment facilities completed during 1978.
(iii) Lake Michigan
Recently completed intensive surveillance activities on
Lake Michigan indicate declining concentrations of some
contaminants, and high or increasing concentrations of others.
 -20..
The
res
ult
s
of
PCB
ana
lys
es
by
the
Mic
hig
an
Dep
art
men
t
of
Nat
ura
l
Res
our
ces
on
sal
mon
tak
en
fro
m t
he
lit
tle
Man
ist
ee,
Pla
tte
,
and
Gra
nd
Riv
ers
ind
ica
te
tha
t r
esi
due
lev
els
in e
ast
ern
Lake
Mic
hig
an
hav
e d
ecr
eas
ed
by
as
muc
h a
s 5
0 p
erc
ent
bet
wee
n 1
975
and
197
8,
alt
hou
gh
the
y s
til
l r
ang
ed
bet
wee
n 0
.24
and
5.0
4 u
g/g
in
197
8.
The
1978
Agr
eem
ent
obj
ect
ive
is
0.1
ug/g
in
fill
ets.
Sim
ila
r P
CB
dec
lin
es
wer
e a
lso
rep
ort
ed
in
blo
ate
r c
hub
s
in
eas
ter
n L
ake
Michigan, although these levels are also still well above the 1978
Agreement objective.
Preliminary data provided by the State of Wisconsin,
how
eve
r,
sug
ges
ts
that
no
sim
ila
r d
ecl
ine
in P
CB
lev
els
occ
urr
ed
in
wes
ter
n L
ake
Mic
hig
an.
The
rea
son
for
the
dif
fer
enc
e b
etw
een
the
Michigan and Wisconsin findings for Lake Michigan is a matter
warranting further investigation.
Residue levels of DDT in bloater chubs have declined by 90
per
cen
t s
inc
e 1
969
and
hav
e b
een
bel
ow
the
1978
Agr
eem
ent
obj
ect
ive
of
1.0
ug/g
sin
ce
1976
.
Die
ldr
in
lev
els
in
blo
ate
r c
hubs
, h
owe
ver
,
have increased from 0.27 ug/g in 1969 to 0.55 ug/g in 1978, almost
double the 1978 Agreement objective of 0.3 ug/g. Dieldrin levels in
other species, such as coho salmon, are declining and are now below
0.3 ug/g.
Eutrophication studies conducted in 1976-77, when compared
with those of the early 1970's and the previous decade indicate that
there have beensome increases in total phosphorus concentrations.
On the other hand, the data also indicate a notable decrease in
phosphorus concentrations near the Illinois and Indiana shorelines.
This improvement has been linked by the Water Quality Board to
remedial programs, including the diversion out of the Basin since
1973 of the discharges from twelve municipal plants and one industry
in Lake County, Illinois, Indiana's phosphate detergent ban since
1972, and pollution abatement programs undertaken in northwest
Indiana. Increased sedimentation, because of the freezing over Lake
Michigan during the winter of 1976-77, has been suggested as another
possible factor in this decline in the southern basin. Additional
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data will help to.more clearly demonstrate a cause-effect
relationship between remedial programsand water quality in the
lake. Lake Michigan is still generally in an oligotrophic state.
(iv) Lake Huron
Assessment of contaminant levels in Lake Huron fish
indicate that, although the levels of some contaminants may be
decreasing, other contaminants are still of concern. Concentrations
of PCBs in a number of large fish species not only exceeded the 1978
Agreement objective of 0.1 ug/g in whole fish, but were also above
the Canadian health protection guideline of 2.0 ug/g (edible
portion). Mercury levels in large walleye were above the 0.5 ug/g
Agr
eem
ent
obj
ect
ive
at
Por
t S
eve
rn
and
Gia
nt'
s T
omb
Isla
nd.
Lev
els
in other species were in compliance at all locations, based on the
available data.
Dioxin has been found in fish in the Saginaw Bay area.
Although levels are at the analytical detection limit, the extreme
toxicity of this compound indicates that further assessment of these
concentrations and their environmental implications should be
conducted.
Little change has occurred in the oligotrophic status of
main Lake Huron waters. Eutrophication problems are restricted
primarily to Saginaw Bay and nearshore areas in the southern part of
the
lake
.
Tot
al
pho
sph
oru
s l
oad
s t
o S
agi
naw
Bay
fro
m t
he
Sag
ina
w
River during 1978 were less than one—half the loads reported in
1974. This reduction has been related by the Water Quality Board to
point source control measures and to Michigan's detergent phosphate
limitation. At the same time, however, total phosphorus
concentration in inner Saginaw Bay has increased since 1974. It is
possible that decreases in total phosphorus concentration in Saginaw
Bay will be constrained by the release of phosphorus from bottom
sediments. Intensive lake-wide surveillance activities are planned
for 1980.
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Bet
wee
n 1
976
and
197
7,
the
tot
al
pho
sph
oru
s l
oad
s t
o L
ake
Hur
on
dec
rea
sed
fro
m 4
,14
5 m
etr
ic
ton
s/y
r
to
3,1
06
met
ric
ton
s/y
r.
The
est
ima
ted
loa
d f
or
197
8,
how
eve
r,
was
5,1
97
met
ric
ton
s.
In
its
rep
ort
,
Pol
lut
ion
in
the
Gre
at
Lak
es
Bas
in
Fro
m L
and
Use
Act
ivi
tie
s,
the
Com
mis
sio
n q
ues
tio
ned
the
ade
qua
cy
of
the
ten
tat
ive
pho
sph
oru
s t
arg
et
loa
ds
con
tai
ned
in
the
197
8 A
gre
eme
nt
for
ach
iev
ing
the
rel
eva
nt
pho
sph
oru
s c
ont
rol
goa
l f
or
Sag
ina
w B
ay.
In
ord
er
to
eli
min
ate
com
ple
tel
y t
ast
e a
nd
odo
ur
pro
ble
ms
in
Sag
ina
w
Bay
att
rib
uta
ble
to
the
pho
sph
oru
s-i
ndu
ced
gro
wth
of
alga
e,
the
Com
mis
sio
n h
as
con
clu
ded
tha
t t
he
inp
ut
of
pho
sph
oru
s s
hou
ld
not
exceed 220 metric tons per year, in contrast to the tentative load
in the 1978 Agreement of 440 metric tons.
(v) St. Clair River
The Ontario Ministry of the Environment carried out a
biological survey in the summer of 1977 along the St. Clair River to
upd
ate
the
fin
din
gs
of
a p
rev
iou
s s
tud
y d
one
in
1968
, a
s w
ell
as
to
assess the effectiveness of remedial programs undertaken at
industrial and municipal facilities along the Canadian shoreline of
the river. Data from this survey showed that water quality had
improved in the upper reaches and along the United States shoreline,
and that "a significant improvement in benthic fauna community" was
observed in the vicinity of industrial discharges along the Canadian
shore. Some water quality objectives had not been achieved,
however, probably because remedial programs had not been completed.
This area therefore remained a Problem Area in 1978.
(vi) Detroit River
Since 1967, water quality at the mouth of the Detroit River
has been improving for most parameters of concern. A significant
decrease has been noted in total phosphorus and chloride levels.
Detroit's municipal sewage treatment plant, however, remains the
largest point source of phosphorus to the Great Lakes. Although
$350 million has already been spent over the past 10 years to
upgrade the plant, which processes about 700 million gallons of
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Sew
age
dai
ly
fro
m D
etr
oit
and
its
sub
urb
an
com
mun
iti
es,
a J
uly
1978
dea
dli
ne
for
att
ain
men
t o
f i
nte
rim
eff
lue
nt
lim
ita
tio
ns
was
not
met.
As
a r
esul
t,
in M
arc
h 1
979,
the
May
or
of
Det
roi
t w
as
app
oin
ted
as
adm
ini
str
ato
r o
f t
he
pla
nt,
sub
jec
t o
nly
to
the
Cou
rt
for
its
ope
rat
ion
.
Det
roi
t i
s p
res
ent
ly
und
er
a c
ons
ent
jud
gem
ent
to
ach
iev
e t
he
req
uir
ed
full
sec
ond
ary
tre
atm
ent
wit
h p
hos
pho
rus
removal by December 31, 1981.
(vii) Lake Erie
The
fir
st
seg
men
t o
f a
n i
nte
nsi
ve
two
-ye
ar
sur
vei
lla
nce
eff
ort
was
per
for
med
on
Lak
e E
rie
dur
ing
197
8.
Pre
lim
ina
ry
ana
lys
es
of
the
dat
a i
ndi
cat
ed
tha
t m
erc
ury
lev
els
in
fish
tak
en
fro
m L
ake
St.
Cla
ir
and
Lak
e E
rie
hav
e c
ont
inu
ed
to
dec
lin
e s
inc
e p
oin
t s
our
ce
con
tro
l w
as
ini
tia
ted
in
the
Can
adi
an
St.
Cla
ir
bas
in
in
1970
.
Whi
le
mos
t s
mal
l f
ish
are
now
sui
tab
le
for
unr
est
ric
ted
hum
an
con
sum
pti
on
wit
h r
esp
ect
to
mer
cur
y l
eve
ls,
whi
te
bas
s a
nd
yel
low
pic
ker
el
tak
en
fro
m t
he
wes
ter
n b
asi
n o
f L
ake
Eri
e s
til
l h
ad
mer
cur
y
lev
els
exc
eed
ing
the
1978
Agr
eem
ent
obj
ect
ive
of
0.5
ug/g
.
_Tot
a1
mer
cur
y c
onc
ent
rat
ion
s i
n w
ate
rs
alo
ng
the
sou
th
sho
re
of
the
eas
ter
n b
asi
n a
lso
fre
que
ntl
y e
xce
ede
d t
he
1978
Agr
eem
ent
obj
ect
ive
.
Con
cen
tra
tio
ns
of
mea
sur
ed
org
ani
c c
ont
ami
nan
ts
in
fis
h
are,
wit
h s
ome
exc
ept
ion
s,
dec
lin
ing
.
One
exc
ept
ion
is
PCBs
whi
ch
rem
ain
ed
abo
ve
the
1978
Agr
eem
ent
obj
ect
ive
of
0.1
ug/g
in
coho
salmon, smelt and lake trout. Low concentrations of
pol
ych
olo
rin
ate
d t
erp
hen
yls
(PC
Ts)
hav
e b
een
fou
nd
in
her
rin
g g
ull
eggs
in
the
wes
ter
n b
asi
n o
f L
ake
Erie
.
The
env
iro
nme
nta
l
properties of PCTs are similar to those of PCBs.
The
197
8 i
nte
nsi
ve
stu
dy
als
o i
ndi
cat
ed
tha
t t
he
ove
ral
l
°
pho
sph
oru
s c
onc
ent
rat
ion
s
in
Lak
e E
rie
did
not
cha
nge
dur
ing
197
8.
Ope
n l
ake
sur
vey
s s
how
ed
no
sig
nif
ica
nt
cha
nge
in
pho
sph
oru
s
con
cen
tra
tio
ns
or
chl
oro
phy
ll
3 l
eve
ls
sin
ce
197
0.
Oxy
gen
dep
let
ion
rat
es
in
the
cen
tra
l b
asi
n a
lso
hav
e n
ot
cha
nge
d s
ign
ifi
can
tly
dur
ing
thi
s p
eri
od.
Thi
s l
ack
of
ove
ral
l c
han
ge
in
the
se
ind
ica
tor
s
of
lake
tro
phi
c c
ond
iti
on
per
sis
ted
dur
ing
the
197
0's
per
sis
ted
in
 
 spite of substantial decreases in phosphorus inputs to the lake
during this same period.
In its Report, Pollution in the Great Lakes Basin from Land
 
Use
Act
ivi
tie
s,
the
Com
mis
sio
n q
ues
tio
ned
the
ade
qua
cy
of
the
tent
ativ
e ph
osph
orus
targ
et l
oad
cont
aine
d in
the
1978
Agre
emen
t fo
r
achieving the phosphorus control objectives for Lake Erie. The
proposed target load of 11,000 metric tons/yr is predicted to
achieve about a 90 percent reduction in the anoxic area in the
central basin of the lake in an average year. The Commission
suggested that a stricter interpretation of the phosphorus control
goal (that is, complete elimination of the anoxic area) would
require a substantially lower target load of no more than 9,500
metric tons/yr.
(viii) Niagara River
Both the Upper and Lower Niagara River were defined as
Problem Areas by the Water Quality Board due to failure to achieve
the Specific Objectives for coliform bacteria and phenols. Although
mos
t d
isc
har
ger
s m
et
the
req
uir
eme
nts
of
thei
r r
ele
ven
t a
gen
cie
s,
further remedial programs of various types may be required to
adequately address pollution problems in this region.
The Upper Niagara River receives discharges from a number
of industries on the United States side of the river. Further,
combined sewer overflows from Buffalo, New York will continue to
cause problems during rainfall periods.
A number of remedial programs have not been completed in
the Lower Niagara River. The Niagara Falls, New York sewage
treatment plant did not meet its effluent requirement in 1978. This
new facility has experienced operational problems due to industrial
wastes and excess flows.
The Commission is aware that there has been considerable
public and governmental concern about possiblewater quality
problems in the Niagara area. Insufficient data were available for
 
 the
Com
mis
sio
n
to
ass
ess
ade
qua
tel
y
the
sit
uat
ion
in
the
Nia
gar
a
Riv
er
dur
ing
thi
s r
epo
rti
ng
per
iod
.
The
Com
mis
sio
n n
ote
s,
how
eve
r,
tha
t
stu
die
s
hav
e
rec
ent
ly
bee
n
com
ple
ted
on
wat
er
qua
lit
y
in
the
Nia
gar
a R
ive
r a
nd
wil
l b
e r
epo
rti
ng
on
thi
s m
att
er
in
a f
utu
re
report.
(ix) Lake Ontario
Inp
uts
of
pol
lut
ant
s
fro
m u
pst
rea
m l
ake
s c
ont
rib
ute
to
the
sev
eri
ty
of
eut
rop
hic
ati
on
and
con
tam
ina
tio
n
of
Lak
e
Ont
ari
o.
Tre
nds
in
con
tam
ina
nt
lev
els
mor
e o
r l
ess
par
all
el
tho
se
in
Lak
e
Eri
e,
alt
hou
gh
the
act
ual
lev
els
of
con
tam
ina
nts
in
Lak
e
Ont
ari
o
are
gen
era
lly
hig
her
tha
n i
n a
ny
of
the
oth
er
Gre
at
Lak
es.
Ana
lys
es
of
con
tam
ina
nt
lev
els
in
sev
era
l
spe
cie
s
of
fis
h
col
lec
ted
in
Lak
e O
nta
rio
dur
ing
197
8
ind
ica
ted
tha
t P
CB
lev
els
in
lak
e
tro
ut,
rai
nbo
w
tro
ut
and
coh
o
sal
mon
wer
e
oft
en
abo
ve
the
197
8
Agr
eem
ent
obj
ect
ive
of
1.0
ug/
g f
or
who
le
fis
h .
Mea
n
con
cen
tra
tio
ns
of
mir
ex
in
sme
lt,
lak
e
tro
ut,
rai
nbo
w
tro
ut
and
coh
o
sal
mon
als
o e
xce
ede
d t
he
197
8 A
gre
eme
nt
obj
ect
ive
of
0.1
ug/
g
in
wh
ol
e
fi
sh
.
In
de
ed
,
th
er
e
ha
s
be
en
es
se
nt
ia
ll
y
no
ch
an
ge
ob
se
rv
ed
in
res
idu
es
of
PCB
s
or
mir
ex
in
fis
h s
inc
e
res
tri
cti
ons
wer
e
put
on
these compounds.
The
Wat
er
Qua
lit
y
Boa
rd
con
clu
ded
tha
t
ave
rag
e
Spr
ing
pho
sph
oru
s
con
cen
tra
tio
ns
in
Lak
e
Ont
ari
o
dec
lin
ed
sig
nif
ica
ntl
y
bet
wee
n
197
0
to
197
8,
and
tha
t
Lak
e
Ont
ari
o
is
gra
dua
lly
mov
ing
to
wa
rd
s
ac
ce
pt
ab
le
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
.
A
su
bs
ta
nt
ia
l
de
cr
ea
se
wa
s
re
po
rt
ed
for
19
78
,
al
th
ou
gh
th
e
Bo
ar
d
no
te
d
th
at
th
is
de
cr
ea
se
mi
gh
t
be
du
e
in
pa
rt
to
th
e
se
tt
li
ng
of
pa
rt
ic
ul
at
es
du
ri
ng
the
unu
sua
lly
ext
ens
ive
win
ter
ice
cov
er.
To
ta
l
ph
os
ph
or
us
an
d
ch
lo
ro
ph
yl
l
3
le
ve
ls
we
re
re
po
rt
ed
to
hav
e
sho
wn
lar
ge
dec
lin
es
in
the
Bay
of
Qui
nte
bet
wee
n
197
6
and
19
78
.
Th
es
e
de
cl
in
es
ha
ve
be
en
at
tr
ib
ut
ed
by
th
e
Wa
te
r
Qu
al
it
y
Boa
rd
to
pho
sph
oru
s r
emo
val
pro
gra
ms
at
mun
ici
pal
was
tew
ate
r
tr
ea
tm
en
t
pl
an
ts
di
sc
ha
rg
in
g
to
th
e
Ba
y
of
Qu
in
te
an
d
to
a
lo
we
r
level of land runoff in 1978.
 (x) St. Lawrence River
Low levels of two persistent organic contaminants,
hex
ach
lor
ocy
clo
hex
ane
and
lin
dan
e,
wer
e
det
ect
ed i
n w
ate
r s
amp
les
col
lec
ted
over
the
ent
ire
str
etc
h o
f t
he
rive
r i
n t
he
sum
mer
of
1977
.
Fur
the
r,
PCB
s w
ere
det
ect
ed
in w
ate
r s
amp
les
col
lec
ted
at
the
mouth of the Grass River in concentrations ranging from 0.06 ug/L to
0.1
8 u
g/L
.
The
se
con
cen
tra
tio
ns
wer
e a
t s
ign
ifi
can
tly
ele
vat
ed
lev
els
rel
ati
ve
to
bac
kgr
oun
d l
eve
ls
and
ide
nti
fy
the
Gra
ss
Riv
er
as
a s
our
ce
of
PCB
con
tam
ina
tio
n.
Thi
s p
rob
lem
war
ran
ts
fur
the
r
investigation to identify the specific sources of the PCBs.
Sim
ila
rly
, w
hil
e m
ost
met
al
con
cen
tra
tio
ns
in
the
St.
Law
ren
ce
Rive
r
wer
e w
ell
wit
hin
the
1978
Agr
eem
ent
obj
ect
ive
s,
con
cen
tra
tio
ns
of
alu
min
um,
iron
and
zinc
wer
e f
oun
d a
t l
eve
ls
hig
her
than
bac
kgr
oun
d
levels at the mouths of the Grass, Raquette and St. Regis Rivers.
Tot
al
pho
sph
oru
s c
onc
ent
rat
ion
in
the
St.
Law
ren
ce
Rive
r
was
20 u
g/L,
slig
htly
high
er t
han
the
mean
valu
e me
asur
ed i
n ea
ster
n
Lake
Ont
ari
o.
Con
cen
tra
tio
ns
wer
e c
ons
ist
ent
ly
hig
her
dow
nst
rea
m
from Brockville and at the mouth of the Grass and St. Regis Rivers.
A comparison of data collected between 1973 and 1977 indicates no
significant changes in mean surface water total phosphorus
concentrations in the river during that period.
 
  
3.
PRO
BLE
MS
AND
REM
EDI
AL
PRO
GRA
MS
 
(i) Industrial and Municipal Programs
The 1978 Great Lakes Water Quality Agreement requires that
the
Gov
ern
men
ts
con
tin
ue
to
dev
elo
p a
nd
imp
lem
ent
pro
gra
ms
and
oth
er
mea
sur
es
to
ful
fil
l t
he
Pur
pos
e o
f t
he
Agr
eem
ent
and
to m
eet
the
Gen
era
l a
nd
Spe
cif
ic
Obj
ect
ive
s c
ont
ain
ed
the
rei
n,
thus
con
tin
uin
g
the
app
roa
ch
tak
en
unde
r t
he
1972
Agr
eem
ent
.
The
1978
Agr
eem
ent
cal
ls
for
pro
gra
ms
for
the
aba
tem
ent
, c
ont
rol
and
pre
ven
tio
n o
f
pol
lut
ion
fro
m m
uni
cip
al
dis
cha
rge
rs
and
fro
m i
ndu
str
ial
sou
rce
s
ent
eri
ng
the
Gre
at
Lak
es
Sys
tem
.
Thus
, t
he
goa
ls
of
pol
lut
ion
con
tro
l w
ith
res
pec
t t
o t
he
Agr
eem
ent
are
the
sam
e f
or
bot
h
countries.
In taking this approach, the two Governments also
rec
ogn
ize
d t
hat
the
se
obj
ect
ive
s m
igh
t w
ell
be
obt
ain
ed
thr
oug
h
pol
ici
es
and
pro
gra
ms
tha
t a
re
bas
ed
on
dif
fer
ing
leg
isl
ati
ve
bas
es,
app
roa
che
s t
o p
oll
uti
on
con
tro
l a
nd
res
our
ce
man
age
men
t s
tra
teg
ies
in
the
two
cou
ntr
ies
.
Whi
le
pol
lut
ion
con
tro
l p
rog
ram
s m
ay
not
be
ide
nti
cal
in
bot
h
cou
ntr
ies
,
the
y
mus
t
be
con
sis
ten
t
wit
h
ach
iev
eme
nt
of
the
goa
ls
of
the
Gre
at
Lak
es
Wat
er
Qua
lit
y A
gre
eme
nt.
A
pr
im
ar
y
ro
le
of
th
e
Co
mm
is
si
on
un
de
r
th
e
Wa
te
r
Qu
al
it
y
Agr
eem
ent
is
to
adv
ise
the
Gov
ern
men
ts
con
cer
nin
g t
he
eff
ect
ive
nes
s
of
pro
gra
ms
and
oth
er
mea
sur
es
tak
en
pur
sua
nt
to
the
req
uir
eme
nts
of
the
Agr
eem
ent
.
An
ess
ent
ial
par
t o
f t
he
inf
orm
ati
on
req
uir
ed
to
car
ry
out
thi
s
rol
e
is
an
inv
ent
ory
of
all
poi
nt
sou
rce
dis
cha
rge
rs
in
the
Bas
in,
inc
lud
ing
sub
sta
nce
s d
isc
har
ged
and
thei
r q
uan
tit
ite
s,
tog
eth
er
wit
h a
n i
nve
nto
ry
of
pol
lut
ion
aba
tem
ent
req
uir
eme
nts
for
all
mun
ici
pal
and
ind
ust
ria
l d
isc
har
ger
s,
as
cal
led
for
in
the
1978
Agreement.
In
ter
ms
of
rev
iew
ing
ach
iev
eme
nts
und
er
the
GLW
QA,
it
is
als
o i
mpo
rta
nt
tha
t t
he
rel
ati
ons
hip
bet
wee
n d
ome
sti
c c
ont
rol
pro
gra
ms
and
the
obj
ect
ive
s o
f t
he
Agr
eem
ent
can
be
ass
ess
ed.
The
pol
lut
ion
con
tro
l a
gen
cie
s
in
bot
h c
oun
tri
es
hav
e v
ari
ous
sta
ted
pol
ici
es
con
cer
nin
g t
he
use
of
the
Spe
cif
ic
Obj
ect
ive
s o
f t
he
 Ag
re
em
en
t
as
a
ba
si
s
fo
r
wa
te
r
qu
al
it
y
st
an
da
rd
s
or
co
nt
ro
l
re
qu
ir
em
en
ts
.
Th
e
Pr
ov
in
ce
of
On
ta
ri
o
ha
s
st
at
ed
th
at
th
e
re
vi
se
d
Sp
ec
if
ic
wa
te
r
qu
al
it
y
Ob
je
ct
iv
es
co
nt
ai
ne
d
in
th
e
19
78
Ag
re
em
en
t
sh
al
l
be
us
ed
in
th
is
ma
nn
er
an
d
sh
al
l
be
in
co
rp
or
at
ed
in
Ce
rt
if
ic
at
es
of
Ap
pr
ov
al
an
d
Co
nt
ro
l
Or
de
rs
or
ot
he
r
pr
og
ra
ms
.
Al
l
th
e
St
at
es
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ha
ve
be
en
un
de
rt
ak
in
g
re
vi
si
on
s
to
th
ei
r
wa
te
r
qu
al
it
y
st
an
da
rd
s,
th
e
cu
rr
en
t
re
vi
si
on
s
be
in
g
ba
se
d
on
cr
it
er
ia
is
su
ed
by
th
e
U.
S.
EP
A,
on
Ag
re
em
en
t
ob
je
ct
iv
es
an
d
on
lo
ca
l
co
ns
id
er
at
io
ns
.
Ne
ve
rt
he
le
ss
,
th
e
Co
mm
is
si
on
al
so
ur
ge
s
th
e
Pa
rt
ie
s
to
th
e
Ag
re
em
en
t
to
en
su
re
th
at
al
l
ju
ri
sd
ic
ti
on
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ta
ke
in
to
co
ns
id
er
at
io
n
th
e
Ge
ne
ra
l
an
d
Sp
ec
if
ic
Ob
je
ct
iv
es
in
th
e
gr
an
ti
ng
of
di
sc
ha
rg
e
pe
rm
it
s
or
si
mi
la
r
ap
pr
ov
al
s.
Th
e
Co
mm
is
si
on
ha
s
as
ke
d
th
e
Go
ve
rn
me
nt
s
fo
r
in
fo
rm
at
io
n
on
th
e
me
ch
an
is
ms
by
wh
ic
h
th
is
wi
ll
be
ca
rr
ie
d
ou
t,
in
cl
ud
in
g
th
e
co
ns
id
er
at
io
n
of
cu
mu
la
ti
ve
ef
fe
ct
s
on
ec
os
ys
te
m
qu
al
it
y
of
pe
rm
it
s
wi
th
in
an
d
be
tw
ee
n
ju
ri
sd
ic
ti
on
s.
Th
e
Co
mm
is
si
on
ha
s
at
pr
es
en
t
tw
o
pr
in
ci
pa
l
so
ur
ce
s
of
in
fo
rm
at
io
n
by
wh
ic
h
it
ca
n
ad
dr
es
s
th
e
st
at
us
of
po
ll
ut
io
n
co
nt
ro
l
pr
og
ra
ms
in
th
e
Ba
si
n.
Th
es
e
ar
e
th
e
Pr
ob
le
m
Ar
ea
an
al
ys
is
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
th
e
in
ve
nt
or
y
of
ma
jo
r
mu
ni
ci
pa
l
an
d
in
du
st
ri
al
po
in
t
so
ur
ce
di
sc
ha
rg
er
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
As
no
te
d
ea
rl
ie
r,
th
er
e
re
ma
in
a
nu
mb
er
of
Pr
ob
le
m
Ar
ea
s
in
th
e
Ba
si
n
wh
er
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ar
e
ex
ce
ed
ed
(F
ig
ur
e
1).
Th
er
e
ar
e
14
su
ch
ar
ea
s
wi
th
in
Ca
na
di
an
ju
ri
sd
ic
ti
on
,
28
ar
ea
s
wi
th
in
Un
it
ed
St
at
es
ju
ri
sd
ic
ti
on
an
d
si
x
ar
ea
s
sh
ar
ed
be
tw
ee
n
th
e
two countries.
De
sp
it
e
th
e
in
du
st
ri
al
po
ll
ut
io
n
co
nt
ro
l
ef
fo
rt
s
th
at
ha
ve
ta
ke
n
pl
ac
e
to
da
te
an
d
th
e
im
pr
ov
em
en
t
in
tr
ea
tm
en
t
of
mu
ni
ci
pa
l
wa
st
es
in
th
e
Ba
si
n,
an
ov
er
al
l
re
vi
ew
of
th
es
e
ar
ea
s
sh
ow
s,
as
no
te
d
ea
rl
ie
r,
th
at
li
tt
le
ch
an
ge
ha
s
oc
cu
rr
ed
in
th
ei
r
st
at
us
si
nc
e
th
e
19
72
Ag
re
em
en
t
wa
s
pu
t
in
to
ef
fe
ct
.
Mo
st
in
di
vi
du
al
di
sc
ha
rg
er
s
ar
e
no
w
su
bj
ec
t
to
co
nt
ro
l
pr
og
ra
ms
.
A
nu
mb
er
of
re
po
rt
ed
ind
ust
ria
l
and
mun
ici
pal
dis
cha
rge
rs
to
the
Pro
ble
m
Are
as
wer
e
not
me
et
in
g
do
me
st
ic
re
qu
ir
em
en
ts
,
ho
we
ve
r,
or
we
re
op
er
at
in
g
un
de
r
rem
edi
al
pro
gra
ms
tha
t
wer
e
eit
her
ina
deq
uat
e
to
mee
t
the
Spe
cif
ic
  
  
Ob
je
ct
iv
es
or
wo
ul
d
me
et
th
e
ob
je
ct
iv
es
on
ly
ov
er
th
e
lo
ng
te
rm
.
A
li
st
of
al
l
ma
jo
r
Pr
ob
le
m
Ar
ea
di
sc
ha
rg
er
s
an
d
th
e
st
at
us
of
th
ei
r
re
me
di
al
pr
og
ra
ms
is
co
nt
ai
ne
d
in
Ap
pe
nd
ix
II.
Th
e
In
ve
nt
or
y
of
Ma
jo
r
Mu
ni
ci
pa
l
an
d
In
du
st
ri
al
Po
in
t
So
ur
ce
Di
sc
ha
rg
er
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
pr
ov
id
es
a
li
st
in
g
of
ma
jo
r
di
sc
ha
rg
er
s
to
th
e
Gr
ea
t
La
ke
s
Sy
st
em
,
qu
an
ti
ti
es
di
sc
ha
rg
ed
an
d
do
me
st
ic
co
mp
li
an
ce
re
qu
ir
em
en
ts
.
It
sh
ou
ld
be
em
ph
as
iz
ed
,
ho
we
ve
r,
th
at
th
e
in
fo
rm
at
io
n
co
nt
ai
ne
d
in
th
e
po
in
t
so
ur
ce
in
ve
nt
or
y
is
in
co
mp
le
te
,
co
ns
is
ti
ng
of
on
ly
ab
ou
t
90
0
of
th
e
di
sc
ha
rg
er
s
in
th
e
Ba
si
n.
Th
e
cr
it
er
ia
es
ta
bl
is
he
d
by
th
e
va
ri
ou
s
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BL
E
2.
CO
MP
LI
AN
CE
ST
AT
US
OF
RE
PO
RT
ED
PO
IN
T
SO
UR
CE
DI
SC
HA
RG
ER
S
IN
THE GREAT LAKES BASIN
Nu
mb
er
of
Nu
mb
er
of
Pe
rc
en
t
of
Re
po
rt
ed
Pl
an
ts
in
Pl
an
ts
no
t
in
Pl
an
ts
in
Co
mp
li
an
ce
Co
mp
li
an
ce
Co
mp
li
an
ce
I. Municipal Plants
La
ke
Su
pe
ri
or
19
77
19
78
19
77
19
78
19
77
19
78
U.
S.
2
ll
9
4
18
73
Ca
na
da
3
4
3
l
50
80
Lake Michigan
U.
S.
34
53
38
27
47
66
Ca
na
da
-
-
-
-
-
-
Lake Huron
U.
S.
8
9
5
8
62
53
Ca
na
da
19
24
6
7
76
77
Lake Erie
U.
S.
23
55
65
45
26
55
Ca
na
da
30
37
2
l
94
97
Lake Ontario
U.
S.
34
39
29
13
54
75
Ca
na
da
48
46
18
5
73
90
Int'l Section of
St. Lawrence River
U.
S.
-
5
-
O
-
10
0
Ca
na
da
-
ll
-
1
-
92
Total Great Lakes Basin
U.
S.
10
0
17
2
14
6
97
41
64
Ca
na
da
10
1
12
2
29
15
78
89
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2.‘
COM
PLI
ANC
E S
TAT
US
OF
REP
ORT
ED
POI
NT
SOU
RCE
DIS
CHA
RGE
RS
IN
THE GREAT LAKES BASIN (cont'd)
 
Number of Number of Percent of Reported
Plants in Plants not in Plants in
Compliance Compliance Compliance
II. Industrial Plants
Lak
e S
uEe
rio
r
1977
1978
1977
1978
1977
1978
U.S.
10
14
7
3
59
82
Cana
da
3
6
7
4
3O
60
Lake Michigan
U.S.
72
84
35
22
67
79
Can
ada
-
-
-
-
-
—
Lake Huron
U.S.
l7
.
l9
6
3
74
86
Can
ada
7
3
4
8
64
27
Lake Erie
U.S.
39
55
45
38
46
59
Can
ada
13
19
11
6
54
76
Lake Ontario
U.S.
72
92
57
19
56
83
Cana
da
15
18
28
24
35
43
Int‘l Section of
St. Lawrence River
U.S.
-
11
-
2
-
85
Cana
da
-
3
—
5
-
38
Total Great Lakes Basin
U.S.
209
275
151
87
58
76
Can
ada
38
49
50
47
43
51
  
172 U.S. plants met domestic requirements, while 15 Canadian and 97
U.S. plants did not. The number of municipal plants complying
increased markedly in both countries between 1977 and 1978, due
primarily to the completion of a large number of on-going remedial
projects.
With respect to industrial dischargers, 47 Canadian and 87
U.S. plants were not in compliance with domestic requirements. The
degree of compliance in the U.S. in 1978 was a substantial increase
over the previous year, due in large part to the completion of a
number of NPDES industrial compliance programs after their July 1,
1977 statutory deadline. The number of plants in compliance in
Canada in 1978 showed little improvement over the previous year. In
summary, Table 2 shows that almost half the 96 Canadian industrial
dischargers in the inventory were not meeting their domestic
requirements in 1978, while one quarter of the 362 U.S. industrial
dischargers were not doing so.
Overall, on the basis of the information in Table 2 and
Appendix II, it would appear that progress in industrial abatement
programs was more substantial in 1978 in the United States than in
Canada, whereas progress with respect to completion of municipal
programs has been more substantial in Canada. It can also be
concluded that the implementation of pollution control programs in
both countries is proceeding at a slower rate than is desirable from
a strictly environmental viewpoint. Delays in implementation are
believed to have been in many cases the result of financial
constraints, the judicial review process or other governmental
priorities, rather than to the lack of technology.
The importance of economic considerations in the setting of
standards and/or industrial requirements in both Canada and the
United States is discussed in the 1978 Annual Report of the Water
Quality Board. Under both systems, socio—economic factors are taken
into account at some point in the regulatory process, whether in the
setting of standards and dates by which they are to be achieved, in
their application to individual dischargers, or in the judicial or
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re
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e
pa
st
ye
ar
in
re
sp
on
se
to
th
e
pr
ob
le
ms
ex
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at
io
n
wi
th
in
th
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ra
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at
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Wi
th
re
sp
ec
t
to
mu
ni
ci
pa
l
tr
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at
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d
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d
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ra
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n
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d
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ni
ci
pa
l
tr
ea
tm
en
t
pl
an
ts
ar
e
st
il
l
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.
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L
A
K
E
B
A
S
I
N
1
9
7
5
1
9
7
6
1
9
7
7
1
9
7
8
"
T
A
R
G
E
T
*
*
"
E
X
C
E
S
S
(metric tons/year)
      
SUPERIOR
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n
i
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e
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1
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1
8
7
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5
13
1
56
7
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0
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i
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d
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0
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0
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0
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0
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TAB
LE
4.
STA
TUS
OF
CON
STR
UCT
ION
OF
MAJ
OR
MUN
ICI
PAL
PRO
JEC
TS
IN
THE GREAT LAKES BASIN
(As of January 1, 1979)
COSTS TO
ANTICIPATED COMPLETE
POPULATION COMPLETION DATES CURRENT PROGRAM-
SERVED BY As Stated in Current (Millions of
FAC
ILI
TY
SEW
ERS
1976
WQB
Rep
ort
Sta
tus
Doll
ars)
UNITED STATES
Detr
oit,
Mich
igan
3,12
9,00
0
Afte
r 19
80
Dec.
31,
1981
482
Duluth, Minnesota
Western Lake Superior
Sanitary District 126,000 Nov. 1978 Operational -
Gary
, In
dian
a
175,
000
1977
1982
76
Cleveland, Ohio
Westerly 250,000 1981 1982 90
Easterly 700,000 1978 1982 45
Southerly 635,000 1981 1982 290
Tonawanda, New York
Sanitary District #2 107,700 1978 Operational -
Syracuse Metro,
New York 287,600 June 1979 June 1979 108
Buffalo, New York 750,000 1979 1979 170
CANADA
Thunder Bay 106,000 July 1977 Operational -
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TA
BL
E
5.
RA
NK
IN
G
OF
TH
E
TO
P
20
MU
NI
CI
PA
L
PH
OS
PH
OR
US
DI
SC
HA
RG
ER
S
TO
TH
E
GREAT LAKES SYSTEM
1978 1978
Ju
ri
s-
P-
Lo
ad
P~
Co
nc
Ra
nk
*
Fa
ci
li
ty
di
ct
io
n
Ba
si
n
kg
/d
(l
b/
d)
(m
g/
L)
1
De
tr
oi
t
ST
P
MI
Er
ie
71
79
(1
58
27
)
2
91
2
Bu
ff
al
o
S
A
ST
P
NY
On
ta
ri
o
17
71
(3
90
4)
2
51
3
Eu
cl
id
ST
P
OH
Er
ie
15
73
(3
46
8)
13
92
4
Cl
ev
el
an
d
So
ut
he
rl
y
ST
P
OH
Er
ie
12
03
(26
52)
3
19
5
To
le
do
ST
P
OH
Er
ie
74
7
(1
64
7)
2
36
6
Sy
ra
cu
se
Me
tr
o
ST
P
NY
On
ta
ri
o
61
2
(1
35
1)
2
77
7
To
ro
nt
o
Ma
in
ST
P
ON
On
ta
ri
o
56
7
(1
25
0)
0
74
**
8
Ha
mi
lt
on
ST
P
ON
On
ta
ri
o
49
8
(10
98)
2
10
9
Gr
an
d
Ra
pi
ds
ST
P
MI
Mi
ch
ig
an
46
6
(1
02
7)
2
60
10
Er
ie
ST
P
PA
Er
ie
433
(95
5)
2
22
11
Cl
ev
el
an
d
We
st
er
ly
ST
P
OH
Er
ie
400
(88
2)
3
60
12
Mi
lw
Se
we
r
Co
mm
So
ut
h
Sh
or
e
WI
Mi
ch
ig
an
380
(83
8)
1
23
13
Ak
ro
n
ST
P
OH
Er
ie
38
0
(8
38
)
1
21
14
To
ro
nt
o
Hu
mb
er
ST
P
OH
On
ta
ri
o
37
7
(83
1)
1
00
**
15
Lo
ra
in
ST
P
‘
OH
Er
ie
370
(81
6)
6
17
16
Ro
ch
es
te
r
ST
P
(F
ra
nk
Va
n
La
re
)
NY
On
ta
ri
o
33
6
(7
41
)
1
07
17
Wa
yn
e
Co
DP
U
ST
P
MI
Er
ie
29
9
(6
59
)
1
00
**
18
Ka
la
ma
zo
o
ST
P
MI
Mi
ch
ig
an
29
2
(64
4)
2
43
19
Cl
ev
el
an
d
Ea
st
er
ly
ST
P
OH
Er
ie
289
(63
7)
0
60
**
20
Wy
om
in
g
ST
P
MI
Mi
ch
ig
an
278
(61
3)
5
63
*R
an
k
ba
se
d
on
19
78
ph
os
ph
or
us
lo
ad
to
la
ke
**
P1
an
ts
in
co
mp
li
an
ce
wi
th
the
1.0
mg
/L
ef
fl
ue
nt
li
mi
ta
ti
on
As
of
Dec
emb
er
31,
197
8,
64
per
cen
t o
f t
he
pop
ula
tio
n o
f
15.3
mil
lio
n s
erv
ed
by
sew
ers
in
the
Uni
ted
Sta
tes
por
tio
n o
f t
he
Gre
at
Lak
es
Bas
in
was
pro
vid
ed
wit
h a
deq
uat
e t
rea
tme
nt,
rep
res
ent
ing
an increase of 70,000 people over the 1977 level.
The population
ser
ved
by
sew
ers
is
abo
ut
80
per
cen
t o
f t
he
tot
al
pop
ula
tio
n i
n t
he
United States.
Ade
qua
te
tre
atm
ent
is
def
ine
d
by
Uni
ted
Sta
tes
jur
isd
ict
ion
s
as
a m
ini
mum
of
sec
ond
ary
tre
atm
ent
,
wit
h
eff
lue
nt
co
nc
en
tr
at
io
ns
of
30
mg
/L
fo
r
BO
D
an
d
su
sp
en
de
d
so
li
ds
an
d
1.0
mg
/L
for total phosphorus.
If
wa
te
r
qu
al
it
y
st
an
da
rd
s
ar
e
no
t
me
t
by
se
co
nd
ar
y
tr
ea
tm
en
t,
th
en
ad
va
nc
ed
wa
st
e
tr
ea
tm
en
t
is
re
qu
ir
ed
.
Com
ple
tio
n
of
fac
ili
tie
s
und
er
con
str
uct
ion
are
exp
ect
ed
to
pro
vid
e
99
pe
rc
en
t
of
th
e
Un
it
ed
St
at
es
po
pu
la
ti
on
se
rv
ed
by
se
we
rs
in
th
e
Basin with adequate treatment by 1983.
 In
Ont
ari
o,
99
per
cen
t
of
the
pop
ula
tio
n
ser
ved
by
sew
ers
in
th
e
Ca
na
di
an
po
rt
io
n
of
th
e
Ba
si
n
wa
s
se
rv
ed
by
ad
eq
ua
te
tre
atm
ent
in
197
8.
Ade
qua
te
tre
atm
ent
is
def
ine
d
in
Ont
ari
o
as
a
min
imu
m
of
sec
ond
ary
tre
atm
ent
wit
h
pho
sph
oru
s
rem
ova
l,
wit
h
20
mg/
L
BOD
and
sus
pen
ded
sol
ids
in
the
tre
ate
d
eff
lue
nt.
Upg
rad
ing
of
was
tew
ate
r
tre
atm
ent
fac
ili
tie
s a
nd
emp
has
is
on
pla
nt
ope
rat
ion
s
account for recent improvements.
Alt
hou
gh
the
pro
gre
ss
mad
e i
n t
rea
tin
g m
uni
cip
al
was
te
wa
te
rs
in
th
e
Ba
si
n
ha
s
be
en
en
co
ur
ag
in
g,
the
Co
mm
is
si
on
co
nc
ur
s
wit
h i
ts
Wat
er
Qua
lit
y B
oar
d t
hat
a h
igh
er
rat
e o
f B
asi
n-w
ide
com
pli
anc
e
wit
h
the
1.0
mg/
L
pho
sph
oru
s
eff
lue
nt
gui
del
ine
cou
ld
be
ach
iev
ed
if
ope
rat
ing
and
mai
nte
nan
ce
pro
ced
ure
s
wer
e
fol
low
ed
so
as
to
ens
ure
tha
t
pla
nt
per
for
man
ce
was
in
acc
ord
anc
e
wit
h
the
des
ign
eff
ici
enc
y o
f t
he
pla
nt,
and
if
the
ski
lls
of
the
ope
rat
ors
wer
e
con
tin
ual
ly
upg
rad
ed.
The
per
for
man
ce
of
man
y p
lan
ts
can
be
enh
anc
ed
wit
h
imp
rov
ed
ope
rat
ion
and
mai
nte
nan
ce
pra
cti
ces
.
A n
umb
er
of
sol
uti
ons
to
ope
rat
ion
al
pro
ble
ms
at
mun
ici
pal
was
tew
ate
r t
rea
tme
nt
pla
nts
was
ide
nti
fie
d a
t a
197
8 w
ork
sho
p h
eld
by
ke
y
Un
it
ed
St
at
es
an
d
Ca
na
di
an
re
gu
la
to
ry
ag
en
ci
es
.
On
e
rec
omm
end
ati
on
ste
mmi
ng
fro
m t
he
wor
ksh
op
was
for
fed
era
lly
-fu
nde
d
(on
a o
ne-
tim
e
bas
is)
ope
rat
ion
and
mai
nte
nan
ce
imp
rov
eme
nt
gra
nts
to
est
abl
ish
com
pre
hen
siv
e c
orr
ect
ion
pro
gra
ms
inc
lud
ing
the
pre
par
ati
on
of
an
ope
rat
ion
and
mai
nte
nan
ce
man
ual
,
cos
t
acc
oun
tin
g
pro
ced
ure
s,
pre
ven
tiv
e m
ain
ten
anc
e p
lan
s,
sta
ffi
ng
rec
omm
end
ati
ons
and
tra
ini
ng.
Man
dat
ory
pla
nt
ope
rat
or
cer
tif
ica
tio
n,
rev
iew
of
fac
ili
ty
desi
gn,
more
rel
iab
le
equi
pme
nt,
and
bet
ter
ope
rat
ion
and
mai
nte
nan
ce
of
exi
sti
ng
tec
hno
log
y w
ere
als
o e
mph
asi
zed
.
Bot
h E
PA
and
the
Ont
ari
o M
ini
str
y o
f t
he
Env
iro
nme
nt
hav
e
tak
en
ste
ps
to
imp
rov
e t
he
ope
rat
ion
and
mai
nte
nan
ce
of
mun
ici
pal
was
tew
ate
r t
rea
tme
nt
pla
nts
in
acc
ord
anc
e w
ith
some
of
the
sol
uti
ons
pro
pos
ed
at
the
work
sho
ps.
EPA
has
acc
ele
rat
ed
its
enf
orc
eme
nt
act
ivi
tie
s a
gai
nst
majo
r m
uni
cip
al
tre
atm
ent
fac
ili
tie
s n
ot
in
com
pli
anc
e w
ith
dis
cha
rge
per
mit
s a
nd
has
cha
nge
d t
he
emp
has
is
of
its
Ope
rat
ion
s a
nd
Mai
nte
nan
ce
Res
ear
ch
Pro
gra
m a
t t
he
Mun
ici
pal
Env
iro
nme
nta
l
Res
ear
ch
Lab
ora
tor
y
to
add
res
s
des
ign
and
ope
rat
ion
al
 
 deficiencies of existing technology related to O&M problems. It is
also considering making an independent review of facility designs
for operational, maintenance and reliability consideration mandatory
for construction and grant funding.
In the Province of Ontario, high priority is currently
being given to the information exchange between plants and the
Province, and to development of uniform sampling and monitoring
programs, in order to assure appropriate performance evaluations.
The Ontario Ministry of the Environment, which has been directly
responsible for the Operation and Maintenance of many Ontario
municipal wastewater treatment plants, has been transferring this
responsibility, as well as responsibility for new facility
development, back to the municipalities. The Commission urges the
Government of Ontario to ensure that this transfer does not
negatively affect the development, operation and maintenance of the
plants in question.
Phosphorus management strategies, including the
cost-effectiveness and technical capability of attaining more
stringent controls at wastewater treatment plants, have been under
review. TheCommission has referred this matter among others to its
Task Force on Phosphorus Management Strategies and will advise the
Governments further on the adequacy of current phosphorus load
estimates, loading objectives, and the costs and effectiveness of
various phosphorus remedial measures when its review of the Task
Force study is completed.
Pending its report further to the Task Force studies, the
Commission repeats the recommendation it made in its report,
Pollution in the Great Lakes Basin from Land Use Activities, that
Governments should exercise caution when approving sewage projects
in order to ensure that such projects would not inhibit later
upgrading of facilities and/or programs to accommodate any new
phosphorus
strategies
that may be appropriate
following the
Commission‘s further report on this matter.
(ii)
Toxic and Hazardous
Substances
s
 
As stated earlier
in this Report,
the problem of toxic and
hazardous substances becomes more complex as more wastes are being
produced and as more information becomes
available on their presence
in the ecosystem and on the potential effects
of these substances.
A vast number of chemical compounds are manufactured or sold in the
Great Lakes Basin, and many
are entering the Great Lakes Basin
ecosystem.
These
compounds
are
very
numerous,
ubiquitous
in
their
use,
often complex
in their chemistry,
and unknown as to ultimate
impacts on man and
the environment.
Indeed, man-made chemicals
of
various kinds are found
in virtually all components of the Great
Lakes Basin ecosystem.
At present,
there
is no agreement among agencies,
either
between
or
in
some
cases
within
jurisdictions,
concerning
the
appropriate
basis
and
methodology
for
a coordinated
hazard
assessment
program
for
chemicals
in
the
Great
Lakes
Basin.
Numerous
techniques
for
hazard
assessment
currently
exist
and
there
is no
assurance
that toxic
and hazardous
substances will be identified and
controlled
with
a common
approach
under
the Great
Lakes
Water
Quality Agreement.
The Commission recommends
the resolution of this
problem as a basis for coordinated management of toxic and hazardous
substances
in
the
Great
Lakes
ecosystem,
and
in
fulfilling
the
commitment of the Great Lakes Water Quality Agreement.
Development
of
such
a common
procedure
should
not,
however,
interfere
with
on-going
or
planned
control
programs
for
toxic
and
hazardous
substances.
The Water Quality Board planned to sponsor a series of
workshops as part of its review of the problem and programs
to
control
the
discharge
of
toxic
and
hazardous
substances
in
the
Basin.
The
first
workshop,
held
in Ann
Arbor,
Michigan
in April
 
1979,
was
to
review
the
hazard
assessment
procedures
used
by
 ag
en
ci
es
in
the
Ba
si
n.
A
ma
jo
r
pr
ob
le
m
en
co
un
te
re
d
at
th
is
wo
rk
sh
op
was
the
lac
k
of
a c
omm
on
und
ers
tan
din
g
on
haz
ard
ass
ess
men
t.
Thi
s
res
ult
ed
in
sub
seq
uen
t
wor
ksh
ops
bei
ng
pos
tpo
ned
unt
il
thi
s
ini
tia
l
ba
si
c
co
nc
er
n
is
re
so
lv
ed
.
As
a
re
su
lt
of
th
e
fi
rs
t
wo
rk
sh
op
,
how
eve
r,
the
Boa
rd
rec
omm
end
ed
a s
mal
l
wor
k
gro
up
be
for
med
for
thi
s
pur
pos
e.
Thi
s
wor
k
has
sin
ce
bee
n
und
ert
ake
n
as
par
t
of
the
act
ivi
tie
s
of
the
Boa
rd'
s
new
Tox
ics
Com
mit
tee
,
whi
ch
was
es
ta
bl
is
he
d
un
de
r
its
re
ce
nt
re
or
ga
ni
za
ti
on
.
The
Com
mis
sio
n
is
con
cer
ned
abo
ut
the
ser
iou
s
pro
ble
m o
f
th
e
sh
or
ta
ge
of
ad
eq
ua
te
la
bo
ra
to
ry
fa
ci
li
ti
es
an
d
tr
ai
ne
d
pe
rs
on
ne
l
for
ana
lyz
ing
tox
ic
and
haz
ard
ous
sub
sta
nce
s
in
the
Gre
at
Lak
es
Ba
si
n
ec
os
ys
te
m.
An
al
yt
ic
al
pr
oc
ed
ur
es
to
id
en
ti
fy
an
d
me
as
ur
e
ve
ry
sma
ll
con
cen
tra
tio
ns
of
suc
h
che
mic
als
req
uir
e
exp
ens
ive
,
spe
cia
liz
ed
equ
ipm
ent
and
hig
hly
tra
ine
d
per
son
nel
.
Ins
uff
ici
ent
an
al
yt
ic
al
re
so
ur
ce
s
in
the
Gr
ea
t
La
ke
s
Ba
si
n
ha
nd
ic
ap
s
ide
nti
fic
ati
on
and
mea
sur
eme
nt
of
haz
ard
ous
and
tox
ic
sub
sta
nce
s,
and
the
ir
imp
act
s
on
hum
ans
and
oth
er
com
pon
ent
s
of
the
eco
sys
tem
.
Th
er
ef
or
e,
the
Co
mm
is
si
on
ur
ge
s
the
Go
ve
rn
me
nt
s
to
en
su
re
th
at
suf
fic
ien
t
ana
lyt
ica
l
res
our
ces
are
ava
ila
ble
to
mee
t
req
uir
eme
nts
of
a
co
mp
re
he
ns
iv
e
pr
og
ra
m
for
the
co
nt
ro
l
of
to
xi
c
an
d
ha
za
rd
ou
s
substances.
In
its
Ju
ly
19
78
Re
po
rt
to
the
Co
mm
is
si
on
,
the
Re
se
ar
ch
Adv
iso
ry
Boa
rd
(no
w
the
Sci
enc
e
Adv
iso
ry
Boa
rd)
des
cri
bed
its
de
ve
lo
pm
en
t
of
a
co
mp
ut
er
da
ta
ba
nk
de
si
gn
ed
to
id
en
ti
fy
ch
em
ic
al
s
ma
nu
fa
ct
ur
ed
or
us
ed
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
wh
ic
h
ha
ve
the
po
te
nt
ia
l
to
pe
rs
is
t
or
bi
oa
cc
um
ul
at
e
in
the
ec
os
ys
te
m,
an
d
wh
ic
h
ar
e
th
er
ef
or
e
of
pa
rt
ic
ul
ar
co
nc
er
n
in
the
Ba
si
n.
In
Ja
nu
ar
y
l9
79
,
thi
s
dat
a
bas
e,
the
Inf
orm
ati
on
Sys
tem
for
Haz
ard
ous
Org
ani
cs
in
a
Wa
te
r
En
vi
ro
nm
en
t
(I
SH
OW
),
be
ca
me
op
er
at
io
na
l
at
the
EP
A
En
vi
ro
nm
en
ta
l
Re
se
ar
ch
La
bo
ra
to
ry
in
Du
lu
th
,
Mi
nn
es
ot
a.
As
of
the
en
d
of
19
78
IS
HO
W,
co
ns
is
ti
ng
pr
im
ar
il
y
of
Un
it
ed
St
at
es
da
ta
,
ha
d
an
in
ve
nt
or
y
of
ne
ar
ly
3,
00
0
se
pa
ra
te
ch
em
ic
al
co
mp
ou
nd
s.
Ba
se
d
on
pa
st
su
rv
ei
ll
an
ce
ef
fo
rt
s
an
d
ot
he
r
st
ud
ie
s,
re
si
du
es
of
ab
ou
t
450
of
th
es
e
co
mp
ou
nd
s
ha
ve
be
en
id
en
ti
fi
ed
so
far
by
the
Wa
te
r
Qu
al
it
y
Bo
ar
d
in
va
ri
ou
s
co
mp
on
en
ts
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
 Th
e
Co
mm
is
si
on
ag
ai
n
dr
aw
s
th
e
at
te
nt
io
n
of
th
e
Go
ve
rn
me
nt
of
Ca
na
da
to
th
e
co
nc
er
n
ex
pr
es
se
d
in
it
s
Si
xt
h
An
nu
al
Re
po
rt
re
ga
rd
in
g
th
e
di
ff
ic
ul
ty
in
ob
ta
in
in
g
th
e
ne
ce
ss
ar
y
da
ta
on
ch
em
ic
al
co
mp
ou
nd
s
us
ed
,
ma
nu
fa
ct
ur
ed
or
im
po
rt
ed
fo
r
us
e
in
Ca
na
da
.
Th
e
pr
ov
is
io
n
of
su
ch
da
ta
is
re
qu
ir
ed
to
en
su
re
th
at
th
e
da
ta
ba
se
fo
r
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
is
su
ff
ic
ie
nt
ly
co
mp
re
he
ns
iv
e
to
pe
rm
it
th
e
id
en
ti
fi
ca
ti
on
an
d
as
se
ss
me
nt
of
th
os
e
ch
em
ic
al
s
th
at
ma
y
be
of
co
nc
er
n
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
As
on
e
sp
ec
if
ic
me
as
ur
e,
th
e
Co
mm
is
si
on
re
co
mm
en
ds
th
at
th
e
IS
HO
W
da
ta
ba
se
be
pr
ov
id
ed
wi
th
th
e
ne
ce
ss
ar
y
in
fo
rm
at
io
n
on
ch
em
ic
al
s
in
bo
th
th
e
Un
it
ed
St
at
es
an
d
Ca
na
di
an
po
rt
io
ns
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n.
Wi
th
re
sp
ec
t
to
An
ne
xe
s
lO
an
d
12
of
th
e
19
78
Ag
re
em
en
t,
wh
ic
h
ad
dr
es
s
"H
az
ar
do
us
Po
ll
ut
in
g
Su
bs
ta
nc
es
"
an
d
"P
er
si
st
en
t
To
xi
c
Su
bs
ta
nc
es
",
re
sp
ec
ti
ve
ly
,
th
e
Co
mm
is
si
on
en
do
rs
es
th
e
ap
pr
oa
ch
(A
pp
en
di
x
I)
re
co
mm
en
de
d
by
it
s
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
co
nc
er
ni
ng
a
pr
oc
ed
ur
e
re
ga
rd
in
g
th
e
im
pl
em
en
ta
ti
on
of
th
es
e
An
ne
xe
s.
Ac
ti
vi
ti
es
of
th
e
WQ
B/
SA
B
Co
mm
it
te
e
on
th
e
As
se
ss
me
nt
of
Hu
ma
n
He
al
th
Ef
fe
ct
s
in
vo
lv
e
as
se
ss
me
nt
of
th
e
ri
sk
to
hu
ma
n
he
al
th
of
th
e
ab
ov
e
45
0
id
en
ti
fi
ed
su
bs
ta
nc
es
.
Th
is
ef
fo
rt
in
vo
lv
es
ga
th
er
in
g
an
d
re
vi
ew
in
g
in
fo
rm
at
io
n
fo
r
ea
ch
co
nt
am
in
an
t
on
th
e
ba
si
s
of
th
e
fo
ll
ow
in
g
si
x
ca
te
go
ri
es
:
ac
ut
e
to
xi
ci
ty
,
ca
rc
in
og
en
ec
it
y,
ch
ro
ni
c
ad
ve
rs
e
ef
fe
ct
s,
he
ri
ta
bl
e
mu
ta
ge
ne
ci
ty
,
ne
ur
ob
eh
av
io
ur
al
to
xi
ci
ty
an
d
re
pr
od
uc
ti
on
.
Th
e
in
it
ia
l
fo
cu
s
of
the Committee is on lead and mirex.
Th
e
Gr
ea
t
La
ke
s
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
an
d
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
ar
e
pl
ac
in
g
in
cr
ea
se
d
em
ph
as
is
on
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
in
th
e
en
vi
ro
nm
en
t
an
d
th
ei
r
ef
fe
ct
s
on
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
In
th
e
me
an
ti
me
,
du
e
to
th
e
im
me
di
at
e
im
po
rt
an
ce
of
th
is
pr
ob
le
m
to
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
th
e
Co
mm
is
si
on
ur
ge
s
th
e
Go
ve
rn
me
nt
s
to
ac
ce
le
ra
te
th
ei
r
ef
fo
rt
s
to
co
nt
ro
l
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
in
th
e
Ba
si
n.
  
 (i
ii
)
Ha
za
rd
ou
s
Wa
st
e
Ma
na
ge
me
nt
Bo
th
pu
bl
ic
an
d
go
ve
rn
me
nt
al
aw
ar
en
es
s
of
th
e
re
al
an
d
po
te
nt
ia
l
pr
ob
le
ms
as
so
ci
at
ed
wi
th
ha
za
rd
ou
s
in
du
st
ri
al
wa
st
es
,
th
ei
r
di
sp
os
al
an
d
th
ei
r
en
vi
ro
nm
en
ta
l
an
d
he
al
th
im
pa
ct
s,
ha
s
be
en
ra
is
ed
in
re
ce
nt
mo
nt
hs
,
es
pe
ci
al
ly
si
nc
e
th
e
Lo
ve
Ca
na
l
in
ci
de
nt
in
Ni
ag
ar
a
Fa
ll
s,
Ne
w
Yo
rk
.
It
is
no
w
ev
id
en
t
th
at
th
ou
sa
nd
s
of
si
te
s
co
nt
ai
ni
ng
ha
za
rd
ou
s
wa
st
es
ex
is
t
ac
ro
ss
th
e
la
nd
sc
ap
e
of
No
rt
h
Am
er
ic
a.
La
rg
e
qu
an
ti
ti
es
of
to
xi
c
an
d
ha
za
rd
ou
s
ma
te
ri
al
s
in
un
sa
fe
si
te
s
mu
st
be
sa
fe
ly
co
nt
ai
ne
d.
Fu
rt
he
r,
ad
di
ti
on
al
qu
an
ti
ti
es
of
su
ch
su
bs
ta
nc
es
ar
e
be
in
g
pr
od
uc
ed
da
il
y
an
d
wi
ll
co
nt
in
ue
to
be
pr
od
uc
ed
un
ti
l
su
ch
ti
me
as
en
vi
ro
nm
en
ta
ll
y-
sa
fe
su
bs
ti
tu
te
s
ca
n
be
de
ve
lo
pe
d,
or
un
le
ss
in
du
st
ri
al
ec
on
om
ic
ac
ti
vi
ty
is
to
be
di
sr
up
te
d
by
pr
oh
ib
it
in
g
th
e
us
e
of
su
ch
ch
em
ic
al
s.
Th
e
Co
mm
is
si
on
re
co
mm
en
ds
th
at
th
e
re
pl
ac
em
en
t
of
to
xi
c
su
bs
ta
nc
es
in
th
e
ma
nu
fa
ct
ur
in
g
pr
oc
es
s
wi
th
le
ss
ha
za
rd
ou
s
ma
te
ri
al
s,
me
th
od
s
fo
r
th
ei
r
de
st
ru
ct
io
n
af
te
r
us
e,
an
d
th
e
re
du
ct
io
n
of
wa
st
es
th
ro
ug
h
pr
od
uc
t
mo
di
fi
ca
ti
on
,
re
cy
cl
in
g
or
cl
os
ed
-l
oo
p
pr
od
uc
ti
on
sy
st
em
s,
al
l
be
vi
go
ro
us
ly
pu
rs
ue
d
by
in
du
st
ry
an
d
by
Go
ve
rn
me
nt
s.
As
th
is
ma
y
no
t
be
ac
hi
ev
ed
in
th
e
ne
ar
fu
tu
re
,
th
e
Co
mm
is
si
on
al
so
re
co
mm
en
ds
th
at
Go
ve
rn
me
nt
s
en
su
re
th
at
co
mp
re
he
ns
iv
e
sy
st
em
s
of
ha
za
rd
ou
s
wa
st
e
ma
na
ge
me
nt
be
de
ve
lo
pe
d
to
en
su
re
th
e
sa
fe
st
or
ag
e,
tr
an
sp
or
ta
ti
on
an
d
di
sp
os
al
of
hazardous wastes.
Se
ve
ra
l
ar
ea
s
re
qu
ir
in
g
im
me
di
at
e
at
te
nt
io
n
in
th
e
de
ve
lo
pm
en
t
of
a
su
cc
es
sf
ul
ha
za
rd
ou
s
wa
st
e
co
nt
ro
l
pr
og
ra
m
we
re
id
en
ti
fi
ed
in
th
e
19
78
An
nu
al
Re
po
rt
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d.
A
mu
lt
it
ud
e
of
in
du
st
ri
al
ch
em
ic
al
wa
st
es
co
nt
in
ue
to
be
ge
ne
ra
te
d
an
d
di
sp
os
ed
of
in
la
rg
e
qu
an
ti
ti
es
by
un
co
nt
ro
ll
ed
an
d
un
sa
fe
me
th
od
s.
Th
er
e
is
at
pr
es
en
t
no
ef
fe
ct
iv
e
Ba
si
n-
wi
de
op
er
at
in
g
pl
an
to
co
pe
wi
th
th
e
ge
ne
ra
ti
on
,
tr
an
sp
or
ta
ti
on
an
d
di
sp
os
al
of
ha
za
rd
ou
s
wa
st
es
in
th
e
G
r
e
a
t
La
ke
s
Ba
si
n.
Th
e
C
o
m
m
i
s
s
i
o
n
c
o
n
c
ur
s
wi
t
h
it
s
B
o
a
r
d
'
s
co
nc
lu
si
on
th
at
th
e
ex
is
te
nc
e
of
un
co
nt
ro
ll
ed
ac
cu
mu
la
ti
on
s
of
h
a
za
r
d
o
u
s
wa
st
es
,
wh
e
t
h
e
r
th
ey
e
xi
s
t
in
i
m
p
r
o
p
e
r
l
y
-
c
o
n
s
t
r
u
c
t
e
d
di
sp
os
al
si
te
s
or
in
ad
eq
ua
te
te
mp
or
ar
y
st
or
ag
e
fa
ci
li
ti
es
,
is
an
ex
tr
em
el
y
se
ri
ou
s
en
vi
ro
nm
en
ta
l
an
d
he
al
th
ri
sk
in
th
e
Ba
si
n.
 Si
nc
e
th
e
Lo
ve
Ca
na
l
in
ci
de
nt
,
pu
bl
ic
re
si
st
an
ce
to
th
e
es
ta
bl
is
hm
en
t
of
ne
w
wa
st
e
di
sp
os
al
si
te
s
ha
s
be
co
me
wi
de
sp
re
ad
.
As
a
re
su
lt
,
no
ne
w
di
sp
os
al
si
te
s
we
re
es
ta
bl
is
he
d
in
th
e
Gr
ea
t
La
ke
s
Bas
in
in
197
8.
In
bot
h
Ont
ari
o
and
the
Uni
ted
Sta
tes
,
pro
pos
als
to
es
ta
bl
is
h
ne
w
di
sp
os
al
fa
ci
li
ti
es
ha
ve
me
t
wi
th
co
ns
id
er
ab
le
pu
bl
ic
res
ist
anc
e.
Con
cer
n
reg
ard
ing
exi
sti
ng
sit
es
is
als
o
evi
den
t.
New
Yo
rk
St
at
e
is
su
ed
a
pe
rm
it
fo
r
th
e
ex
pa
ns
io
n
of
an
ex
is
ti
ng
si
te
,
but
law
sui
ts
wer
e
ins
tit
ute
d
aga
ins
t
the
Sta
te
by
loc
al
cit
ize
ns
opposing this action.
Whi
le
the
pub
lic
‘s
res
ist
anc
e
is
und
ers
tan
dab
le,
it
is
als
o
cl
ea
r
th
at
sa
fe
di
sp
os
al
si
te
s
fo
r
ha
za
rd
ou
s
wa
st
es
ar
e
re
qu
ir
ed
,
at
lea
st
in
the
sho
rt-
ter
m.
It
is
thu
s
nec
ess
ary
tha
t
ste
ps
be
tak
en
by
the
Go
ve
rn
me
nt
s
to
in
cr
ea
se
pu
bl
ic
un
de
rs
ta
nd
in
g
of
the
pr
ob
le
m
and
to a
ssur
e t
he
pub
lic
that
safe
was
te
dis
pos
al
is
tec
hni
cal
ly
po
ss
ib
le
an
d
ca
n
be
pr
ov
id
ed
an
d
ma
in
ta
in
ed
.
Te
mp
or
ar
y
st
or
ag
e
fac
ili
tie
s,
or
the
use
of
con
str
uct
ed
sol
id
was
te
sit
es
not
des
ign
ed
for
th
is
pu
rp
os
e
bu
t
wh
ic
h
ar
e
cu
rr
en
tl
y
us
ed
in
so
me
ar
ea
s,
ar
e
pra
cti
ces
pos
ing
pot
ent
ial
ly
ser
iou
s h
eal
th
thre
ats,
par
tic
ula
rly
wh
er
e
dr
ai
na
ge
fr
om
su
ch
si
te
s
ca
n
re
ac
h
su
rf
ac
e
an
d
gr
ou
nd
wa
te
r.
The
Com
mis
sio
n s
ugg
est
s t
hat
par
t o
f t
he
sol
uti
on
to
pub
lic
re
lu
ct
an
ce
to
ac
ce
pt
ne
w
or
ex
pa
nd
ed
di
sp
os
al
si
te
s
li
es
in
sh
if
ti
ng
the
eco
nom
ic
ris
k i
nvo
lve
d f
rom
the
ind
ivi
dua
ls
dir
ect
ly
aff
ect
ed
to
so
ci
et
y
as
a
wh
ol
e.
It
is
su
gg
es
te
d
th
at
Go
ve
rn
me
nt
s
ex
pl
or
e
me
an
s
to
pro
tec
t t
he
pub
lic
fro
m p
ote
nti
al
los
ses
to
rea
l e
sta
te
val
ues
,
pro
per
ty
or
hea
lth
by
pro
vid
ing
for
com
pen
sat
ion
to
per
son
s
res
idi
ng
near
pro
pos
ed
dis
pos
al
sit
es
and
tra
nsp
ort
ati
on
rout
es.
Such
a
pro
ced
ure
may
ame
lio
rat
e
the
pre
sen
t
"no
gai
n"
sit
uat
ion
fac
ed
by
res
ide
nts
loc
ate
d i
n t
he
vic
ini
ty
of
pro
pos
ed
sit
es
or
rou
tes
.
Ex
is
ti
ng
sy
st
em
s
for
pu
bl
ic
in
su
ra
nc
e
co
mp
en
sa
ti
on
an
d
li
ab
il
it
y
pro
ced
ure
s i
n o
the
r p
oli
cy
are
as
may
pro
vid
e s
ome
gui
dan
ce
as
to
ap
pr
op
ri
at
e
me
ch
an
is
ms
for
im
pl
em
en
ti
ng
th
is
ap
pr
oa
ch
.
Th
is
do
es
not
,
of
cou
rse
,
dim
ini
sh
the
bas
ic
nee
d
to
red
uce
the
gen
era
tio
n
of
ha
za
rd
ou
s
wa
st
es
,
no
r
th
e
ne
ed
fo
r
sa
fe
de
si
gn
,
co
ns
tr
uc
ti
on
an
d
ope
rat
ing
sta
nda
rds
,
ext
ens
ive
tes
tin
g a
nd
mon
ito
rin
g s
yst
ems
for
required sites.
 
In
a
d
d
i
t
i
o
n
t
o
e
s
t
a
b
l
i
s
h
i
n
g
c
o
m
p
r
e
h
e
n
s
i
v
e
w
a
s
t
e
m
a
n
a
g
e
m
e
n
t
s
y
s
t
e
m
s
f
o
r
d
e
a
l
i
n
g
w
i
t
h
c
u
r
r
e
n
t
i
n
d
u
s
t
r
i
a
l
h
a
z
a
r
d
o
u
s
w
a
s
t
e
s
,
t
h
e
r
e
i
s
a
c
o
n
t
i
n
u
i
n
g
n
e
e
d
t
o
i
d
e
n
t
i
f
y
e
x
i
s
t
i
n
g
a
n
d
a
b
a
n
d
o
n
e
d
h
a
z
a
r
d
o
u
s
w
a
s
t
e
d
i
s
p
o
s
a
l
s
i
t
e
s
,
a
n
d
t
h
e
C
o
m
m
i
s
s
i
o
n
c
u
r
r
e
n
t
l
y
a
w
a
i
t
s
s
t
a
t
u
s
r
e
p
o
r
t
s
f
r
o
m
t
h
e
G
o
v
e
r
n
m
e
n
t
s
o
n
t
h
e
s
e
s
u
r
v
e
y
s
.
O
t
h
e
r
i
m
p
o
r
t
a
n
t
a
s
p
e
c
t
s
of
th
e
h
a
z
a
r
d
o
u
s
w
a
s
t
e
m
a
n
a
g
e
m
e
n
t
i
s
s
u
e
i
n
c
l
u
d
e
t
h
e
d
a
n
g
e
r
s
a
n
d
s
a
f
e
g
u
a
r
d
s
c
o
n
c
e
r
n
i
n
g
t
e
m
p
o
r
a
r
y
s
t
o
r
a
g
e
a
n
d
t
r
a
n
s
p
o
r
t
a
t
i
o
n
o
f
h
a
z
a
r
d
o
u
s
w
a
s
t
e
s
.
W
i
t
h
t
h
e
p
a
u
c
i
t
y
o
f
s
a
f
e
d
i
s
p
o
s
a
l
s
i
t
e
s
,
w
a
s
t
e
s
m
u
s
t
o
f
t
e
n
b
e
h
a
u
l
e
d
o
v
e
r
l
o
n
g
d
i
s
t
a
n
c
e
s
t
h
r
o
u
g
h
th
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
.
O
f
t
e
n
th
e
w
a
s
t
e
s
a
r
e
s
t
o
c
k
-
p
i
l
e
d
u
n
t
i
l
t
r
a
n
s
p
o
r
t
a
t
i
o
n
a
n
d
d
i
s
p
o
s
a
l
a
r
e
a
s
a
r
e
a
v
a
i
l
a
b
l
e
.
S
a
f
e
t
r
a
n
s
p
o
r
t
a
t
i
o
n
a
n
d
s
t
o
r
a
g
e
m
e
t
h
o
d
s
,
i
n
c
l
u
d
i
n
g
i
n
t
e
r
-
j
u
r
i
s
d
i
c
t
i
o
n
a
l
m
a
n
i
f
e
s
t
s
y
s
t
e
m
s
,
e
q
u
i
p
m
e
n
t
d
e
s
i
g
n
a
n
d
m
a
i
n
t
e
n
a
n
c
e
s
t
a
n
d
a
r
d
s
,
c
o
n
t
i
n
g
e
n
c
y
p
l
a
n
s
f
o
r
e
m
e
r
g
e
n
c
i
e
s
a
n
d
c
l
e
a
r
l
i
n
e
s
o
f
r
e
s
p
o
n
s
i
b
i
l
i
t
y
a
n
d
a
v
a
i
l
a
b
i
l
i
t
y
,
a
l
l
n
e
e
d
t
o
b
e
e
n
s
u
r
e
d
.
G
o
v
e
r
n
m
e
n
t
s
h
a
v
e
t
a
k
e
n
s
o
m
e
s
t
e
p
s
t
o
d
e
a
l
w
i
t
h
t
h
e
s
e
p
r
o
b
l
e
m
s
,
s
u
c
h
a
s
-
t
h
e
R
e
s
o
u
r
c
e
C
o
n
s
e
r
v
a
t
i
o
n
a
n
d
R
e
c
o
v
e
r
y
A
c
t
i
n
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
a
n
d
t
h
e
P
r
o
v
i
n
c
e
o
f
O
n
t
a
r
i
o
'
s
s
e
v
e
n
p
o
i
n
t
p
r
o
g
r
a
m
o
n
i
n
d
u
s
t
r
i
a
l
w
a
s
t
e
m
a
n
a
g
e
m
e
n
t
.
A
s
o
f
t
h
e
w
r
i
t
i
n
g
o
f
t
h
i
s
r
e
p
o
r
t
,
m
a
n
y
n
e
w
r
e
g
u
l
a
t
i
o
n
s
h
a
v
e
b
e
e
n
p
r
o
m
u
l
g
a
t
e
d
b
u
t
t
h
e
i
r
e
f
f
e
c
t
i
v
e
n
e
s
s
h
a
s
y
e
t
t
o
b
e
d
e
m
o
n
s
t
r
a
t
e
d
.
T
h
e
C
o
m
m
i
s
s
i
o
n
h
a
s
p
r
o
v
i
d
e
d
a
n
o
v
e
r
v
i
e
w
o
f
t
h
e
c
u
r
r
e
n
t
s
t
a
t
u
s
o
f
h
a
z
a
r
d
o
u
s
w
a
s
t
e
m
a
n
a
g
e
m
e
n
t
,
w
i
t
h
e
m
p
h
a
s
i
s
o
n
h
a
z
a
r
d
o
u
s
w
a
s
t
e
d
i
s
p
o
s
a
l
,
i
n
i
t
s
r
e
p
o
r
t
,
P
o
l
l
u
t
i
o
n
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
f
r
o
m
L
a
n
d
U
s
e
A
c
t
i
v
i
t
i
e
s
.
A
n
u
m
b
e
r
o
f
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
c
o
n
c
e
r
n
i
n
g
t
h
e
c
o
n
t
r
o
l
o
f
h
a
z
a
r
d
o
u
s
w
a
s
t
e
s
a
r
e
p
r
o
v
i
d
e
d
t
h
e
r
e
i
n
,
a
n
d
t
h
e
C
o
m
m
i
s
s
i
o
n
a
g
a
i
n
r
e
c
o
m
m
e
n
d
s
t
h
e
i
r
e
a
r
l
y
i
m
p
l
e
m
e
n
t
a
t
i
o
n
.
F
u
r
t
h
e
r
,
i
t
w
a
s
r
e
c
o
m
m
e
n
d
e
d
,
a
n
a
l
a
g
o
u
s
t
o
t
h
e
c
o
n
c
e
r
n
e
x
p
r
e
s
s
e
d
t
o
G
o
v
e
r
n
m
e
n
t
s
i
n
t
h
e
r
e
p
o
r
t
,
W
a
t
e
r
g
g
u
a
l
i
t
y
o
f
t
h
e
U
p
p
e
r
G
r
e
a
t
L
a
k
e
s
,
t
h
a
t
t
h
e
m
a
n
u
f
a
c
t
u
r
e
,
u
s
e
o
r
i
m
p
o
r
t
a
t
i
o
n
o
f
a
n
y
p
e
r
s
i
s
t
e
n
t
s
y
n
t
h
e
t
i
c
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
h
a
v
i
n
g
k
n
o
w
n
t
o
x
i
c
e
f
f
e
c
t
s
a
n
d
w
h
o
s
e
u
s
e
is
s
u
c
h
t
h
a
t
i
t
s
e
n
t
r
y
i
n
t
o
t
h
e
e
n
v
i
r
o
n
m
e
n
t
c
a
n
n
o
t
b
e
p
r
e
v
e
n
t
e
d
,
s
h
o
u
l
d
b
e
p
r
o
h
i
b
i
t
e
d
in the Basin.
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(iv
)
Ph
os
ph
or
us
Co
nt
ro
l
St
ra
te
gi
es
To
da
te
,
pr
im
ar
y
em
ph
as
is
ha
s
be
en
pl
ac
ed
on
ph
os
ph
or
us
re
mo
va
l
at
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
an
d
on
co
nt
ro
ll
in
g
th
e
ph
os
ph
at
e
co
nt
en
t
of
de
te
rg
en
ts
as
me
th
od
s
of
co
nt
ro
ll
in
g
ph
os
ph
or
us
in
pu
ts
to
th
e
Gr
ea
t
La
ke
s.
Th
e
ef
fo
rt
s
to
im
pl
em
en
t
pr
og
ra
ms
ai
me
d
at
li
mi
ti
ng
mu
ni
ci
pa
l
ef
fl
ue
nt
ph
os
ph
or
us
co
nc
en
tr
at
io
n
to
1.0
mg
/L
me
an
th
at
a
si
gn
if
ic
an
t
as
pe
ct
of
pr
es
en
t
ph
os
ph
or
us
co
nt
ro
l
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
re
st
s
in
th
e
ef
fi
ci
en
cy
of
op
er
at
io
n
an
d
ma
in
te
na
nc
e
of
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
in
the
Ba
si
n.
Th
e
pr
op
or
ti
on
of
pl
an
ts
in
bo
th
co
un
tr
ie
s
wh
ic
h
ar
e
in
co
mp
li
an
ce
wi
th
th
ei
r
re
sp
ec
ti
ve
po
ll
ut
io
n
co
nt
ro
l
re
qu
ir
em
en
ts
in
cr
ea
se
d
fr
om
54
pe
rc
en
t
in
19
77
to
71
pe
rc
en
t
in
19
78
.
A
hi
gh
er
ra
te
of
co
mp
li
an
ce
wo
ul
d,
ho
we
ve
r,
be
ex
pe
ct
ed
if
mu
ni
ci
pa
l
di
sc
ha
rg
er
s
fo
ll
ow
ed
mo
re
cl
os
el
y
th
e
re
co
mm
en
de
d
de
si
gn
,
op
er
at
in
g
an
d
ma
in
te
na
nc
e
pr
oc
ed
ur
es
fo
r
th
ei
r
pl
an
ts
.
If
su
ch
pr
oc
ed
ur
es
we
re
vi
go
ro
us
ly
fo
ll
ow
ed
,
th
is
wo
ul
d
ai
d
in
as
su
ri
ng
th
at
th
e
de
si
gn
ef
fi
ci
en
cy
of
th
e
fa
ci
li
ti
es
wa
s
be
in
g
ac
hi
ev
ed
.
Pr
og
ra
ms
ar
e
al
so
re
qu
ir
ed
to
ke
ep
cu
rr
en
t,
an
d
up
gr
ad
e
wh
er
e
ne
ce
ss
ar
y,
th
e
sk
il
ls
of
plant operators.
Th
e
Co
mm
is
si
on
no
te
s
the
ad
va
nc
es
ma
de
in
re
du
ct
io
n
of
the
ph
os
ph
or
us
co
nt
en
t
in
de
te
rg
en
ts
,
sp
ec
if
ic
al
ly
th
e
im
pl
em
en
ta
ti
on
du
ri
ng
19
79
of
ph
os
ph
at
e
li
mi
ta
ti
on
s
in
Wi
sc
on
si
n
an
d
Mi
ch
ig
an
.
As
th
er
e
is
a
ne
ed
to
ta
ke
.e
ve
ry
re
as
on
ab
le
me
as
ur
e
to
as
si
st
in
re
du
ci
ng
ph
os
ph
or
us
lo
ad
s
to
th
e
Gr
ea
t
La
ke
s,
the
Co
mm
is
si
on
is
sti
ll
con
cer
ned
,
how
eve
r,
abo
ut
the
lac
k
of
pro
gre
ss
mad
e
in
red
uci
ng
the
pho
sph
oru
s
con
ten
t
of
det
erg
ent
s
in
the
Sta
tes
of
Pen
nsy
lva
nia
and
Ohi
o,
esp
eci
all
y
the
lat
ter
.
Of
the
ten
pla
nts
in
the
Gre
at
Lak
es
Bas
in
tha
t d
isc
har
ge
the
gre
ate
st
qua
nti
ty
of
pho
sph
oru
s
in
exc
ess
of
the
1.0
mg/
L
eff
lue
nt
req
uir
eme
nt
of
the
Gre
at
Lak
es
Wat
er
Qua
lit
y
Agr
eem
ent
,
six
are
in
the
Lak
e
Eri
e
bas
in,
an
d
fi
ve
of
th
es
e
si
x
ar
e i
n
th
e
St
at
e
of
Oh
io
.
Th
e
Co
mm
is
si
on
con
tin
ues
to
bel
iev
e
tha
t
pho
sph
oru
s
sho
uld
be
con
tro
lle
d
to
the
ex
te
nt
po
ss
ib
le
at
its
so
ur
ce
an
d
th
er
ef
or
e
re
af
fi
rm
s
th
e
rec
omm
end
ati
on
in
its
197
6 r
epo
rt
for
a B
asi
n-w
ide
det
erg
ent
phosphate limitation.
 
  
Mea
sur
es
and
str
ate
gie
s f
or
con
tro
lli
ng
pho
sph
oru
s h
ave
been addressed to various degrees since the Commission's Sixth
Ann
ual
Rep
ort
on
Gre
at
Lake
s W
ate
r Q
uali
ty.
The
Com
mis
sio
n i
tsel
f
reported to the Governments in April 1980 on the significance of
non
-po
int
(inc
ludi
ng
lan
d-u
se
and
atmo
sphe
ric)
sou
rce
s o
f p
hos
pho
rus
to the Great Lakes and remedial measures for their control. A
fur
the
r a
cti
vit
y o
f t
he
Com
mis
sio
n w
as
the
ini
tia
tio
n o
f i
ts
joi
nt
SAB/WQB Task Force on Phosphorus Management Strategies (TFPMS). The
Ter
ms
of
Ref
ere
nce
of
the
TFP
MS
inc
lud
ed
the
eva
lua
tio
n o
f t
he
mathematical models used to derive the 1978 Agreement proposed
pho
sph
oru
s t
arg
et
loa
ds,
eva
lua
tio
n o
f t
he
acc
ura
cy
of
pre
sen
t
phosphorus load estimates, phosphorus control technologies and their
ass
oci
ate
d
cos
ts,
and
the
tec
hni
cal
fea
sib
ili
ty
and
cost/effectiveness of alternative phosphorus control strategies.
The
int
eri
m f
ind
ing
s o
f t
he
Tas
k F
orc
e w
ere
the
bas
is
for
the
Commision's tentative conclusion in its report, Pollution from Land
 
Use
Act
ivi
tie
s
in
the
Gre
at
Lak
es,
tha
t
the
pro
pos
ed
tar
get
loa
ds
out
lin
ed
in
the
1978
Gre
at
Lake
s W
ate
r Q
ual
ity
Agr
eem
ent
are
vali
d
goa
ls
on
whi
ch
to
for
mul
ate
pho
sph
oru
s
red
uct
ion
pro
gra
ms
wit
hin
the
life of the 1978 Agreement. As noted elsewhere in this report,
how
eve
r,
the
Com
mis
sio
n q
ues
tio
ned
the
ade
qua
cy
of
the
pro
pos
ed
target loads for achieving the phosphorus control goals for Lake
Eri
e a
nd
Sag
ina
w B
ay.
The
Tas
k F
orc
e r
epo
rte
d t
o t
he
Com
mis
sio
n i
n
mid-1980. The Task Force report, together with the views of the
Sci
enc
e A
dvi
sor
y a
nd
Wat
er
Qua
lit
y B
oard
s,
wil
l f
orm
part
of
the
basis for a special report to the Governments from the Commission
reg
ard
ing
pho
sph
oru
s m
ana
gem
ent
str
ate
gie
s i
n t
he
Gre
at
Lak
es
Bas
in.
In conjunction with these activities, the International
Joi
nt
Com
mis
sio
n,
thr
oug
h
the
TFP
MS,
co-
spo
nso
red
a w
eek
-lo
ng
con
fer
enc
e
wit
h
Cor
nel
l
Uni
ver
sit
y
ent
itl
ed
"Ph
osp
hor
us
Man
age
men
t
Str
ate
gie
s
for
the
Gre
at
Lak
es"
.
Thi
s
con
fer
enc
e
add
res
sed
pos
sib
le
alt
ern
ati
ve
str
ate
gie
s
and
rel
ate
d
tec
hni
cal
top
ics
tha
t
sho
uld
be
co
ns
id
er
ed
for
th
e
ef
fe
ct
iv
e
ma
na
ge
me
nt
of
ph
os
ph
or
us
in
the
Gr
ea
t
Lak
es
Bas
in.
Inf
orm
ati
on
abo
ut
the
pro
cee
din
gs
of
thi
s C
onf
ere
nce
can be obtained from the Commission.
 
 Th
e
SA
B'
s
Ex
pe
rt
Co
mm
it
te
e
on
En
gi
ne
er
in
g
an
d
Te
ch
no
lo
gi
ca
l
Asp
ect
s,
whi
ch
pla
yed
a m
ajo
r
rol
e
in
the
ini
tia
tio
n
of
the
TFP
MS
an
d
it
s
st
ud
y,
co
nt
in
ue
d
to
pl
an
an
ac
ti
ve
ro
le
in
th
e
re
vi
ew
of
rel
eva
nt
top
ics
con
cer
nin
g
Gre
at
Lak
es
pho
sph
oru
s
con
tro
l,
inc
lud
ing
th
e
bi
ol
og
ic
al
av
ai
la
bi
li
ty
of
ph
os
ph
or
us
,
a
te
ch
no
lo
gi
ca
l
an
d
ec
on
om
ic
as
se
ss
me
nt
of
wa
st
ew
at
er
tr
ea
tm
en
t
sy
st
em
s,
sl
ud
ge
di
sp
os
al
,
an
d
th
e
ph
os
ph
or
us
re
mo
va
l
ef
fi
ci
en
cy
of
mu
ni
ci
pa
l
wastewater treatment plants.
Th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
un
de
rt
oo
k
a
re
vi
ew
of
th
e
fe
as
ib
il
it
y
of
th
e
la
nd
ap
pl
ic
at
io
n
of
mu
ni
ci
pa
l
wa
st
ew
at
er
in
the
Ba
si
n.
Th
e
Bo
ar
d
co
nc
lu
de
d
th
at
la
nd
ap
pl
ic
at
io
n
of
mu
ni
ci
pa
l
wa
st
ew
at
er
s
as
a
me
an
s
of
re
du
ci
ng
ph
os
ph
or
us
lo
ad
s
is
a
vi
ab
le
al
te
rn
at
iv
e
to
co
nv
en
ti
on
al
an
d/
or
ad
va
nc
ed
wa
st
ew
at
er
tr
ea
tm
en
t
pr
oc
ed
ur
es
at
lo
ca
ti
on
s
in
th
e
Ba
si
n
wh
er
e
th
e
pr
oc
es
se
s
ar
e
fe
as
ib
le
.
Ef
fl
ue
nt
co
nc
en
tr
at
io
ns
be
lo
w
0.1
mg
/L
ph
os
ph
or
us
(w
el
l
be
lo
w
th
e
19
72
an
d
19
78
Ag
re
em
en
t
ph
os
ph
or
us
ef
fl
ue
nt
li
mi
ta
ti
on
s)
co
ul
d
be
ac
hi
ev
ed
co
ns
is
te
nt
ly
wi
th
th
is
te
ch
ni
qu
e,
an
d
the
'
di
sc
ha
rg
e
of
ot
he
r
ma
te
ri
al
s
to
su
rf
ac
e
an
d
gr
ou
nd
wa
te
rs
co
ul
d
al
so
be
red
uce
d.
Exp
eri
enc
e
in
the
Uni
ted
Sta
tes
has
bee
n
gen
era
lly
po
si
ti
ve
,
an
d
th
is
te
ch
ni
qu
e
is
be
in
g
ac
ti
ve
ly
pr
om
ot
ed
by
th
e
EP
A,
inc
lud
ing
add
iti
ona
l
sub
sid
iza
tio
n w
her
e
req
uir
ed.
The
exp
eri
enc
e
in
On
ta
ri
o,
ho
we
ve
r,
ha
s
be
en
le
ss
su
cc
es
sf
ul
an
d
le
ss
re
li
an
ce
is
bei
ng
pla
ced
on
thi
s
tec
hni
que
due
to
cli
mat
ic
con
dit
ion
s,
lan
d
av
ai
la
bi
li
ty
,
op
er
at
in
g
co
st
s
an
d
te
ch
ni
ca
l
di
ff
ic
ul
ti
es
,
wh
ic
h
ar
e
be
li
ev
ed
by
the
Mi
ni
st
ry
of
the
En
vi
ro
nm
en
t
to
se
ve
re
ly
li
mi
t
the
ap
pl
ic
at
io
n
of
th
is
te
ch
ni
qu
e.
Th
e
Bo
ar
d
co
nc
lu
de
d
th
at
la
nd
app
lic
ati
on
sho
uld
be
con
sid
ere
d
on
a s
ite
-sp
eci
fic
bas
is
for
im
pl
em
en
ta
ti
on
wh
er
e
it
wi
ll
be
co
st
-e
ff
ec
ti
ve
an
d
en
vi
ro
nm
en
ta
ll
y
sou
nd.
The
met
hod
is
one
of
the
sev
era
l
alt
ern
ati
ve
tec
hno
log
ies
wh
ic
h
the
Co
mm
is
si
on
wi
ll
co
ns
id
er
in
its
re
po
rt
on
ph
os
ph
or
us
management strategies.
(v) Long Range Transport of Airborne Pollutants
A
nu
mb
er
of
re
ce
nt
st
ud
ie
s
an
d
re
po
rt
s
un
de
r
th
e
au
sp
ic
es
of
the
Int
ern
ati
ona
l
Joi
nt
Com
mis
sio
n
hav
e
pro
vid
ed
new
inf
orm
ati
on
co
nc
er
ni
ng
th
e
at
mo
sp
he
ri
c
tr
an
sp
or
t
an
d
co
nt
ri
bu
ti
on
of
a
nu
mb
er
of
u
 
 po
ll
ut
an
ts
to
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
Hi
gh
pe
rc
en
ta
ge
s
of
th
e
to
ta
l
lo
ad
s
of
a
nu
mb
er
of
he
av
y
me
ta
ls
to
La
ke
s
Su
pe
ri
or
an
d
Hu
ro
n
re
su
lt
fr
om
at
mo
sp
he
ri
c
in
pu
ts
,
ac
co
rd
in
g
to
th
e
Up
pe
r
La
ke
s
Re
fe
re
nc
e
St
ud
y.
At
mo
sp
he
ri
c
in
pu
ts
of
ph
os
ph
or
us
to
La
ke
s
Su
pe
ri
or
,
Mi
ch
ig
an
an
d
Hu
ro
n
ha
ve
be
en
es
ti
ma
te
d
at
37
,
26
an
d
23
pe
rc
en
t
of
to
ta
l
la
ke
lo
ad
s,
re
sp
ec
ti
ve
ly
.
Th
e
co
mp
ar
ab
le
fi
gu
re
fo
r
La
ke
s
Er
ie
an
d
On
ta
ri
o
is
ab
ou
t
fo
ur
pe
rc
en
t
of
th
e
to
ta
l
lo
ad
.
Th
is
lo
we
r
pe
rc
en
ta
ge
fi
gu
re
is
du
e
to
th
e
sm
al
le
r
ar
ea
of
th
es
e
ba
si
ns
an
d
th
e
mu
ch
gr
ea
te
r
qu
an
ti
ty
of
ph
os
ph
or
us
fr
om
ot
he
r
sources .
Th
e
tr
an
sm
is
si
on
of
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
to
th
e
Gr
ea
t
La
ke
s
vi
a
lo
ng
ra
ng
e
at
mo
sp
he
ri
c
tr
an
sp
or
t
an
d
de
po
si
ti
on
is
a
se
ri
ou
s
pr
ob
le
m
wh
ic
h
re
qu
ir
es
fu
rt
he
r
re
se
ar
ch
ef
fo
rt
s
an
d
co
nt
ro
l
me
as
ur
es
.
Th
e
se
ri
ou
sn
es
s
of
th
e
pr
ob
le
m
is
de
mo
ns
tr
at
ed
by
th
e
di
st
ri
bu
ti
on
of
PC
Bs
an
d
le
ad
in
th
e
Ba
si
n.
PC
Bs
ar
e
fo
un
d
th
ro
ug
ho
ut
vi
rt
ua
ll
y
al
l
co
mp
on
en
ts
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
ev
en
in
th
e
re
mo
te
st
ar
ea
s
of
La
ke
Su
pe
ri
or
.
Th
is
wi
de
sp
re
ad
oc
cu
rr
en
ce
of
th
e
PC
Bs
is
be
li
ev
ed
to
be
th
e
re
su
lt
of
th
e
lo
ng
ra
ng
e
at
mo
sp
he
ri
c
tr
an
sp
or
t
of
th
is
co
mp
ou
nd
.
Si
mi
la
rl
y,
le
ad
is
wi
de
ly
fo
un
d
in
se
di
me
nt
s
ne
ar
ur
ba
n
ce
nt
er
s
of
th
e
Gr
ea
t
La
ke
s,
an
d
is
be
li
ev
ed
to
be
la
rg
el
y
du
e
to
th
e
at
mo
sp
he
ri
c
tr
an
sp
or
t
of
le
ad
fr
om
au
to
mo
bi
le
ex
ha
us
ts
.
Th
e
ac
tu
al
so
ur
ce
s
of
at
mo
sp
he
ri
c
po
ll
ut
an
ts
to
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ar
e
va
ri
ed
.
Th
ey
in
cl
ud
e
no
n-
po
in
t
so
ur
ce
s,
su
ch
as
op
en
fi
el
ds
an
d
st
or
ag
e
pi
le
s,
th
e
bu
rn
in
g
of
ma
te
ri
al
s
co
nt
ai
ni
ng
th
es
e
su
bs
ta
nc
es
,
an
d
mo
to
r
ve
hi
cl
e
ex
ha
us
ts
.
As
we
ll
,
ma
jo
r
po
in
t
so
ur
ce
s,
no
ta
bl
y
in
du
st
ri
al
an
d
pu
ol
ic
ut
il
it
y
co
mp
le
xe
s,
ar
e
lo
ca
te
d
th
ro
ug
ho
ut
ea
st
er
n
No
rt
h
Am
er
ic
a.
Ac
id
ic
pr
ec
ip
it
at
io
n
is
on
e
wi
de
ly
kn
ow
n
an
d
se
ri
ou
s
ex
am
pl
e
of
a
pr
ob
le
m
as
so
ci
at
ed
wi
th
th
e
lo
ng
-r
an
ge
tr
an
sp
or
t
of
ai
rb
or
ne
po
ll
ut
an
ts
.
No
w
wi
de
ly
kn
ow
n
as
ac
id
ra
in
,
th
is
ph
en
om
en
on
re
su
lt
s
pr
im
ar
il
y
fr
om
th
e
tr
an
sf
or
ma
ti
on
of
su
lp
hu
r
an
d
ni
tr
og
en
ox
id
e
em
is
si
on
s
to
th
e
at
mo
sp
he
re
wh
ic
h,
af
te
r
co
nv
er
si
on
to
ac
id
s
by
ch
em
ic
al
pr
oc
es
se
s
in
th
e
at
mo
sp
he
re
,
ar
e
de
po
si
te
d
in
th
e
fo
rm
 
 of
pr
ec
ip
it
at
io
n.
Th
is
de
po
si
ti
on
is
of
te
n
ma
ny
hu
nd
re
ds
of
mi
le
s
from the sources.
Vir
tua
lly
all
of
eas
ter
n
Can
ada
and
por
tio
ns
of
the
no
rt
he
as
te
rn
Un
it
ed
St
at
es
ex
pe
ri
en
ce
ra
in
s
wi
th
ac
id
it
y
eq
ua
l
to
or
ex
ce
ed
in
g
th
at
wh
ic
h
ca
n
ad
ve
rs
el
y
af
fe
ct
su
sc
ep
ti
bl
e
ec
os
ys
te
ms
.
Al
l
pa
rt
s
of
th
e
Gr
ea
t
La
ke
s
wa
te
rs
he
d
ar
e
no
w
re
ce
iv
in
g
pr
ec
ip
it
at
io
n
co
nt
ai
ni
ng
5
to
40
ti
me
s
mo
re
ac
id
th
an
wo
ul
d
oc
cu
r
in
th
e
ab
se
nc
e
of
at
mo
sp
he
ri
c
em
is
si
on
s.
Ma
ny
in
la
nd
la
ke
ec
os
ys
te
ms
in
the
mo
st
su
sc
ep
ti
bl
e
pa
rt
s
of
the
Ba
si
n
ma
y
be
ir
re
ve
rs
ib
ly
ha
rm
ed
wi
th
in
10
-1
5
ye
ar
s.
Th
e
ma
p
of
in
cr
ea
se
d
ac
id
it
y
in
pr
ec
ip
it
at
io
n
(F
ig
ur
e
2),
pr
ov
id
ed
by
the
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
in
Ju
ly
19
79
,
sh
ow
s
th
e
se
ve
ri
ty
an
d
di
st
ri
bu
ti
on
of
th
is
pr
ob
le
m
in
the Great Lakes Basin.
The
aci
dit
y
of
the
ope
n
wat
ers
of
the
Gre
at
Lak
es
is
not
ex
pe
ct
ed
to
be
in
cr
ea
se
d
by
ac
id
ra
in
be
ca
us
e
th
e
Gr
ea
t
La
ke
s
ar
e
la
rg
e
in
vo
lu
me
an
d
re
la
ti
ve
ly
we
ll
bu
ff
er
ed
(i.
e.,
re
si
st
an
t
to
ch
an
ge
s
in
pH
)
du
e
to
th
e
ge
ol
og
y
of
mu
ch
of
th
e
dr
ai
na
ge
ar
ea
.
Loc
ali
zed
inc
rea
sed
aci
dit
y
has
bee
n d
ete
cte
d
in
som
e
sma
ll
em
ba
ym
en
ts
of
Ge
or
gi
an
Bay
.
On
th
e
ot
he
r
ha
nd
,
a
su
bs
ta
nt
ia
l
por
tio
n
of
the
Gre
at
Lak
es
dra
ina
ge
bas
in
is
pot
ent
ial
ly
sus
cep
tib
le
to
ac
id
ic
pr
ec
ip
it
at
io
n,
ba
se
d
on
it
s
be
dr
oc
k
ge
ol
og
y.
Th
e
Su
db
ur
y,
Mus
kok
a a
nd
Hal
ibu
rto
n a
rea
s o
f O
nta
rio
and
the
Adi
ron
dac
ks
of
no
rt
he
rn
Ne
w
Yo
rk
ar
e
am
on
g
th
e
mo
st
he
av
il
y
im
pa
ct
ed
ar
ea
s
in
the
wor
ld
bec
aus
e
the
ir
geo
log
y
off
ers
lit
tle
buf
fer
ing
cap
aci
ty
to
th
ei
r
in
la
nd
la
ke
s.
So
me
la
ke
s
in
th
e
Ha
li
bu
rt
on
-M
us
ko
ka
ar
ea
ha
ve
lo
st
40
-7
5
pe
rc
en
t
of
th
ei
r
ac
id
ne
ut
ra
li
zi
ng
ab
il
it
y
in
a
de
ca
de
or
le
ss
.
Th
es
e
ar
ea
s
ar
e
no
w
be
in
g
su
bj
ec
te
d
to
pr
ec
ip
it
at
io
n
wh
ic
h
is
tw
ic
e
as
ac
id
ic
as
th
at
wh
ic
h
ca
us
ed
lo
ss
es
of
ma
jo
r
fi
sh
st
oc
ks
in
th
ou
sa
nd
s
of
Sc
an
di
na
vi
an
la
ke
s.
Ot
he
r
ge
ne
ra
l
ec
ol
og
ic
al
ef
fe
ct
s
of
ac
id
pr
ec
ip
it
at
io
n
ar
e
be
li
ev
ed
to
in
cl
ud
e
th
e
di
re
ct
ac
id
if
ic
at
io
n
of
so
il
,
le
ad
in
g
to
th
e
lo
ng
-t
er
m
de
st
ru
ct
io
n
of
its
na
tu
ra
l
bu
ff
er
in
g
ca
pa
ci
ty
(r
ai
n
is
na
tu
ra
ll
y
mi
ld
ly
ac
id
ic
,
bu
t
is
us
ua
ll
y
ne
ut
ra
li
ze
d
as
it
dr
ai
ns
thr
oug
h
the
soi
l)
and
fer
til
ity
(du
e
to
the
rel
eas
e
of
vit
al
nu
tr
ie
nt
s
in
th
e
so
il
).
Fu
rt
he
r
co
nc
er
ns
in
cl
ud
e
di
re
ct
da
ma
ge
to
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ab
ou
t
a
gi
ve
n
sp
il
l
ev
en
t
fr
om
th
e
Un
it
ed
St
at
es
Nu
cl
ea
r
Re
gu
la
to
ry
Co
mm
is
si
on
(N
RC
)
or
i
th
e
Ca
na
di
an
At
om
ic
En
er
gy
Co
nt
ro
l
Bo
ar
d
(A
EC
B)
,
im
me
di
at
e
pr
el
im
in
ar
y
no
ti
fi
ca
ti
on
is
pr
ov
id
ed
to
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
to
th
e
Co
mm
is
si
on
He
ad
qu
ar
te
rs
in
Wa
sh
in
gt
on
an
d
Ot
ta
wa
wi
th
wh
at
ev
er
de
ta
il
ed
in
fo
rm
at
io
n
is
av
ai
la
bl
e
at
th
at
ti
me
.
If
th
e
sp
il
l
is
su
ch
th
at
it
ma
y
vi
ol
at
e
th
e
ra
di
oa
ct
iv
it
y
ob
je
ct
iv
e
se
t
ou
t
in
th
e
19
78
GL
WQ
A,
th
e
Bo
ar
d
is
to
pr
ov
id
e
a
co
mp
le
te
re
po
rt
to
th
e
Co
mm
is
si
on
as
so
on
as
de
ta
il
ed
in
fo
rm
at
io
n
is
av
ai
la
bl
e.
 _58_
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4.
GR
EA
T
LA
KE
S
WA
TE
B_
QU
AL
IT
Y
SU
RV
EI
LL
AN
CE
Th
e
ge
ne
ra
l
fr
am
ew
or
k
of
th
e
Gr
ea
t
La
ke
s
In
te
rn
at
io
na
l
Su
rv
ei
ll
an
ce
Pl
an
wa
s
re
co
mm
en
de
d
to
Go
ve
rn
me
nt
s
by
th
e
Co
mm
mi
ss
io
n
in
19
75
.
Th
e
pl
an
wa
s
de
ve
lo
pe
d
by
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
to
pr
ov
id
e
a
co
mp
re
he
ns
iv
e,
co
or
di
na
te
d
bi
la
te
ra
l
ap
pr
oa
ch
to
as
se
ss
wa
te
r
qu
al
it
y
in
th
e
Gr
ea
t
La
ke
s.
A
pr
im
ar
y
ou
tp
ut
of
th
e
pl
an
wi
ll
be
in
fo
rm
at
io
n
wh
ic
h
wi
ll
as
si
st
wa
te
r
qu
al
it
y
ma
na
ge
rs
an
d
po
li
cy
ma
ke
rs
in
wa
te
r
ma
na
ge
me
nt
an
d
po
ll
ut
io
n
co
nt
ro
l
pr
og
ra
ms
to
me
et
th
e
re
qu
ir
em
en
ts
of
th
e
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
an
d
to
pe
rm
it
as
se
ss
me
nt
of
su
ch
pr
og
ra
ms
.
Co
mp
on
en
t
pr
og
ra
ms
of
th
is
pl
an
,
su
ch
as
th
e
i
n
t
e
n
s
i
ve
s
t
ud
y
of
La
ke
Er
ie
,
ha
ve
be
en
i
m
p
l
e
m
e
n
t
e
d
d
ur
i
n
g
1978 and 1979.
An
ne
x
11
of
th
e
19
78
Ag
re
em
en
t
st
at
es
th
at
a
su
rv
ei
ll
an
ce
an
d
mo
ni
to
ri
ng
pr
og
ra
m
sh
al
l
be
de
ve
lo
pe
d
an
d
im
pl
em
en
te
d
am
on
g
th
e
Pa
rt
ie
s
an
d
th
e
St
at
e
an
d
Pr
ov
in
ci
al
Go
ve
rn
me
nt
s,
an
d
th
at
th
e
Gr
ea
t
La
ke
s
In
te
rn
at
io
na
l
Su
rv
ei
ll
an
ce
Pl
an
sh
al
l
se
rv
e
as
a
mo
de
l.
Th
e
Su
rv
ei
ll
an
ce
Pl
an
ha
s
be
en
un
de
r
re
vi
ew
an
d
fu
rt
he
r
de
ve
lo
pm
en
t
by
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
to
me
et
th
e
ne
ed
s
of
th
e
19
78
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t.
It
wa
s
or
ig
in
al
ly
de
si
gn
ed
to
as
se
ss
nu
tr
ie
nt
c
o
n
c
e
n
t
r
a
t
i
o
n
s
,
bu
t
s
u
b
s
e
q
u
e
n
t
l
y
ha
s
be
en
un
d
e
r
g
o
i
n
g
m
o
d
i
f
i
c
a
t
i
o
n
s
in
or
de
r
to
ad
dr
es
s
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
as
we
ll
.
Fu
rt
he
r,
in
19
77
,
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
ca
ut
io
ne
d
th
e
Co
mm
is
si
on
th
at
th
e
pl
an
,
al
th
ou
gh
us
ef
ul
in
de
te
rm
in
in
g
co
mp
li
an
ce
wi
th
wa
te
r
qu
al
it
y
re
qu
ir
em
en
ts
,
wa
s
of
li
mi
te
d
va
lu
e
as
a
ba
si
s
fo
r
ad
dr
es
si
ng
pr
og
re
ss
in
ec
os
ys
te
m
qu
al
it
y.
Th
is
wa
s
be
ca
us
e
th
e
el
em
en
ts
of
th
e
pl
an
we
re
st
at
ic
,
th
at
is
,
th
e
in
te
ra
ct
io
ns
an
d
in
te
rd
ep
en
de
nc
ie
s
of
ec
ol
og
ic
al
pa
ra
me
te
rs
we
re
no
t
co
ns
id
er
ed
.
In
fo
rm
at
io
n
re
ce
iv
ed
by
th
e
Co
mm
is
si
on
as
a
re
su
lt
of
su
rv
ei
ll
an
ce
ef
fo
rt
s
un
de
r
th
e
19
72
Ag
re
em
en
t
ha
s
be
en
li
mi
te
d
to
de
te
rm
in
in
g
ma
te
ri
al
lo
ad
s
an
d
th
ei
r
im
me
di
at
e
im
pa
ct
s,
re
su
lt
in
g
in
th
e
es
ta
bl
is
hm
en
t
of
"P
ro
bl
em
Ar
ea
s"
in
th
e
Ba
si
n
wh
er
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
we
re
ex
ce
ed
ed
.
Th
e
19
78
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t,
ho
we
ve
r,
re
qu
ir
es
th
at
su
rv
ei
ll
an
ce
sh
ou
ld
no
t
be
li
mi
te
d
to
c
o
m
p
l
i
a
n
c
e
m
o
n
i
t
o
r
i
n
g
bu
t
s
h
o
ul
d
al
so
be
u
n
d
e
r
t
a
k
e
n
fo
r
th
e
ev
al
ua
ti
on
of
wa
te
r
qu
al
it
y
tr
en
ds
an
d
th
e
id
en
ti
fi
ca
ti
on
of
em
er
gi
ng
pr
ob
le
ms
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
 Th
e
Co
mm
is
si
on
re
co
gn
iz
es
th
at
co
ns
tr
ai
nt
s
on
su
rv
ei
ll
an
ce
act
ivi
tie
s h
ave
res
ult
ed
bec
aus
e o
f t
he
nee
d f
or
imp
rov
ed
sam
pli
ng
te
ch
ni
qu
es
(su
ch
as
me
as
ur
in
g
at
mo
sp
he
ri
c
in
pu
ts
)
an
d
an
al
yt
ic
al
techniques (routine measurement of specific contaminant
obj
ect
ive
s).
The
Com
mis
sio
n
urg
es
tha
t
res
ear
ch
and
pro
gra
m
ass
ess
men
t n
eeds
be c
los
ely
coo
rdi
nat
ed
in
the
imp
lem
ent
ati
on
of
the
sur
vei
lla
nce
pro
gra
m
in
ord
er
to
ass
ure
the
mai
nte
nan
ce
of
expertise, and to integrate research results into the further
dev
elo
pme
nt
and
imp
rov
eme
nt
of
sur
vei
lla
nce
act
ivi
tie
s.
For
example, as noted previously in this Report, there is a need to
rev
iew
the
ade
qua
cy
of
lab
ora
tor
y c
apa
bil
iti
es
wit
hin
the
con
tex
t o
f
the requirements of the 1978 Agreement and the Great Lakes
International Surveillance Plan.
The issue of hazardous and toxic substances requires the
dev
elo
pme
nt
of
exp
and
ed
sur
vei
lla
nce
and
mon
ito
rin
g p
rog
ram
s,
including lakes and tributaries. Accordingly, it is recommended
tha
t
the
Gov
ern
men
ts
ens
ure
tha
t
suf
fic
ien
t
fun
ds
are
ava
ila
ble
to
design properly and implement the programs. It is noted by the
Com
mis
sio
n t
hat
the
lev
el
of
fun
din
g
for
sur
vei
lla
nce
act
ivi
tie
s
inc
rea
sed
onl
y s
lig
htl
y b
etw
een
1978
and
1979
.
Unl
ess
ther
e i
s a
n
inc
rea
se
in
fun
din
g,
it
is
not
lik
ely
tha
t p
rop
er
mon
ito
rin
g o
f t
he
new Specific Objectives can be implemented without adversely
affecting on-going surveillance activities.
 
5.
TH
E
CO
MM
IS
SI
ON
AN
D
IT
S
PE
RS
PE
CT
IV
ES
UN
DE
R
TH
E
19
78
AG
RE
EM
EN
T
>
(i
)
Ro
le
an
d
Or
ga
ni
za
ti
on
of
Co
mm
is
si
on
Ac
ti
vi
ti
es
Th
e
ro
le
of
th
e
Co
mm
is
si
on
is
re
co
gn
iz
ed
as
pr
im
ar
il
y
on
e
of
mo
ni
to
ri
ng
,
as
se
ss
in
g
an
d
su
bs
eq
ue
nt
ly
ad
vi
si
ng
th
e
Pa
rt
ie
s
to
th
e
Ag
re
em
en
t
co
nc
er
ni
ng
th
e
st
at
e
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m
an
d
th
e
ad
eq
ua
cy
an
d
ef
fe
ct
iv
en
es
s
of
an
y
me
as
ur
es
ta
ke
n
by
th
e
va
ri
ou
s
Gr
ea
t
La
ke
s
ju
ri
sd
ic
ti
on
s
to
me
et
th
e
te
rm
s
of
th
e
Ag
re
em
en
t.
Wh
il
e
th
is
ro
le
ca
n
be
in
te
rp
re
te
d
as
be
in
g
li
mi
te
d
fu
nc
ti
on
al
ly
,
it
is
,
in
fa
ct
,
ve
ry
br
oa
d
in
th
e
ar
ea
s
th
at
ca
n
be
co
ns
id
er
ed
.
An
y
ma
tt
er
s
th
at
mi
gh
t
af
fe
ct
th
e
qu
al
it
y
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
an
d
th
er
eb
y
th
e
qu
al
it
y
of
th
e
bo
un
da
ry
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
,
ar
e
in
cl
ud
ed
in
th
e
ma
nd
at
e
of
th
e
Co
mm
is
si
on
.
Th
e
Co
mm
is
si
on
ha
s
es
se
nt
ia
ll
y
tr
ea
te
d
th
is
as
a
co
nt
in
ua
ti
on
of
it
s
ac
ti
vi
ti
es
un
de
r
th
e
l9
72
Ag
re
em
en
t,
al
be
it
wi
th
so
me
de
gr
ee
of
re
di
re
ct
io
n
an
d
ex
pa
ns
io
n
pu
rs
ua
nt
to
th
e
pr
ov
is
io
ns
of the 1978 Agreement.
Th
e
Co
mm
is
si
on
's
ad
vi
so
ry
ro
le
is
st
re
ng
th
en
ed
by
pr
ov
is
io
ns
fo
r
pu
bl
ic
at
io
n
by
th
e
Co
mm
is
si
on
of
an
y
re
po
rt
,
st
at
em
en
t
or
do
cu
me
nt
pr
ep
ar
ed
by
it
un
de
r
th
e
Ag
re
em
en
t.
Pu
bl
ic
sc
ru
ti
ny
of
bo
th
th
e
ba
si
s
an
d
ou
tc
om
e
of
th
e
Co
mm
is
si
On
's
va
ri
ou
s
de
li
be
ra
ti
on
s,
as
we
ll
as
th
e
re
ac
ti
on
s
of
th
e
Go
ve
rn
me
nt
s
to
th
es
e
ac
ti
vi
ti
es
,
fu
rt
he
r
st
re
ng
th
en
th
is
ro
le
.
Th
e
Co
mm
is
si
on
be
li
ev
es
th
at
a
hi
gh
de
gr
ee
of
ca
nd
or
an
d
op
en
ne
ss
in
su
ch
ac
ti
vi
ti
es
is
in
th
e
lo
ng
-t
er
m
in
te
re
st
s
of
bo
th
co
un
tr
ie
s.
Th
e
Co
mm
is
si
on
ha
s
ma
de
co
ns
id
er
ab
le
pr
og
re
ss
in
re
ce
nt
ye
ar
s
in
th
e
ar
ea
s
of
pu
bl
ic
in
vo
lv
em
en
t
an
d
aw
ar
en
es
s.
It
is
cu
rr
en
tl
y
re
vi
ew
in
g
it
s
en
ti
re
pu
bl
ic
in
fo
rm
at
io
n
po
li
cy
an
d
th
e
de
gr
ee
of
pu
bl
ic
in
vo
lv
em
en
t
in
it
s
ac
ti
vi
ti
es
un
de
r
th
e
Ag
re
em
en
t,
in
an
ef
fo
rt
to
be
mo
re
re
sp
on
si
ve
to
th
e
ne
ed
s
of
th
e
pu
bl
ic
an
d
the Parties to the Agreement.
Th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d,
th
e
Co
mm
is
si
on
's
pr
in
ci
pa
l
ad
vi
so
r
un
de
r
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t,
st
il
l
co
ns
is
ts
of
ni
ne
me
mb
er
s
ea
ch
fr
om
Ca
na
da
an
d
th
e
Un
it
ed
 
  
St
at
es
,
in
cl
ud
in
g
re
pr
es
en
ta
ti
ve
s
fr
om
th
e
Pa
rt
ie
s
an
d
ea
ch
of
th
e
St
at
e
an
d
Pr
ov
in
ci
al
go
ve
rn
me
nt
s.
Th
e
su
bs
tr
uc
tu
re
of
th
e
Bo
ar
d
is
un
de
rg
oi
ng
re
vi
ew
to
en
su
re
th
at
it
ha
s
th
e
or
ga
ni
za
ti
on
al
ca
pa
bi
li
ty
to
me
et
th
e
re
qu
ir
em
en
ts
of
th
e
19
78
Ag
re
em
en
t,
in
cl
ud
in
g
it
s
in
cr
ea
se
d
em
ph
as
is
on
to
xi
c
an
d
ha
za
rd
ou
s
su
bs
ta
nc
es
.
Th
e
Co
mm
is
si
on
al
so
wi
sh
es
to
en
su
re
th
e
ac
ti
ve
in
te
re
st
an
d
in
vo
lv
em
en
t
of
st
at
e
an
d
pr
ov
in
ci
al
ag
en
ci
es
,
al
l
re
le
va
nt
fe
de
ra
l
ag
en
ci
es
,
an
d
lo
ca
l
or
no
n-
go
ve
rn
me
nt
al
or
ga
ni
za
ti
on
s
an
d
in
di
vi
du
al
s
wh
er
e
ne
ed
ed
,
in
th
e
ac
ti
vi
ti
es
of
th
e
Bo
ar
d
an
d
th
e
"w
or
ki
ng
"
le
ve
l
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
st
ru
ct
ur
e.
Th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
(c
al
le
d
th
e
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d
un
de
r
th
e
19
72
Ag
re
em
en
t)
al
so
ha
s
a
br
oa
de
ne
d
ro
le
as
th
e
sc
ie
nt
if
ic
ad
vi
so
r
to
th
e
Co
mm
is
si
On
an
d
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d.
It
is
re
sp
on
si
bl
e
fo
r
al
l
ma
tt
er
s
re
la
te
d
to
re
se
ar
ch
an
d
th
e
de
ve
lo
pm
en
t
of
sc
ie
nt
if
ic
kn
ow
le
dg
e
pe
rt
in
en
t
to
Gr
ea
t
La
ke
s
wa
te
r
qu
al
it
y
an
d
ec
os
ys
te
m
pr
ob
le
ms
an
d
pr
og
ra
ms
.
Se
ve
ra
l
pe
rm
an
en
t
ex
pe
rt
co
mm
it
te
es
ar
e-
ap
po
in
te
d
by
th
e
Bo
ar
d
to
as
si
st
it
in
it
s
st
ud
ie
s,
an
d
Ta
sk
Fo
rc
es
ar
e
cr
ea
te
d
fo
r
sp
ec
if
ic
as
si
gn
me
nt
s.
Me
mb
er
sh
ip
of
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
an
d
it
s
Co
mm
it
te
es
is
di
ve
rs
e,
bo
th
in
di
sc
ip
li
ne
an
d
em
pl
oy
me
nt
,
co
ns
is
ti
ng
of
sc
ie
nt
is
ts
an
d
ot
he
r
in
fo
rm
ed
pe
rs
on
s
fr
om
go
ve
rn
me
nt
,
in
du
st
ry
,
th
e
ac
ad
em
ic
an
d
co
ns
ul
ti
ng
co
mm
un
it
y,
an
d
th
e
ge
ne
ra
l
pu
bl
ic
.
Th
e
Gr
ea
t
La
ke
s
Re
gi
on
al
Of
fi
ce
of
th
e
Co
mm
is
si
on
wa
s
es
ta
bl
is
he
d
in
19
73
at
Wi
nd
so
r,
On
ta
ri
o,
to
as
si
st
th
e
Co
mm
is
si
on
an
d
it
s
Bo
ar
ds
in
ca
rr
yi
ng
ou
t
th
ei
r
Ag
re
em
en
t
re
sp
on
si
bi
li
ti
es
.
Th
e
st
af
fi
ng
an
d
th
e
sp
ec
if
ic
fu
nc
ti
on
s
of
th
is
of
fi
ce
we
re
re
vi
ew
ed
by
a
te
am
ap
po
in
te
d
by
th
e
Go
ve
rn
me
nt
s
du
ri
ng
th
e
si
x
mo
nt
hs
fo
ll
ow
in
g
th
e
si
gn
in
g
of
th
e
19
78
Ag
re
em
en
t.
Th
e
pr
of
es
si
on
al
st
af
f
pr
ov
id
es
se
cr
et
ar
ia
t
su
pp
or
t
fo
r
va
ri
ou
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
ac
ti
vi
ti
es
.
Th
er
e
is
al
so
a
co
re
gr
ou
p
of
te
ch
ni
ca
l
su
pp
or
t
pe
rs
on
ne
l.
Th
e
Co
mm
is
si
on
's
Gr
ea
t
La
ke
s
pu
bl
ic
in
fo
rm
at
io
n
ac
ti
vi
ti
es
ar
e
ca
rr
ie
d
ou
t
wi
th
th
e
as
si
st
an
ce
of
th
e
pu
bl
ic
in
fo
rm
at
io
n
st
af
f
in
Wi
nd
so
r.
Fo
ll
ow
in
g
th
e
go
ve
rn
me
nt
al
re
vi
ew
of
th
e
Re
gi
on
al
Of
fi
ce
,
th
e
Co
mm
is
si
on
ca
rr
ie
d
ou
t
it
s
ow
n
in
te
rn
al
re
vi
ew
of
pr
oc
ed
ur
es
fo
r
th
e
im
pl
em
en
ta
ti
on
of
it
s
re
sp
on
si
bi
li
ti
es
un
de
r
th
e
Ag
re
em
en
t,
so
 
 tha
t
it
mig
ht
be
mor
e
kee
nly
awa
re
of
the
pro
ble
ms
and
opp
ort
uni
tie
s
th
at
li
e
ah
ea
d
in
fu
lf
il
lm
en
t
of
th
e
re
qu
ir
em
en
ts
of
th
e
19
78
Gr
ea
t
Lakes Water Quality Agreement.
(i
i)
Em
er
gi
ng
Pe
rs
pe
ct
iv
es
The
Com
mis
sio
n
exp
ect
s
tha
t,
in
add
iti
on
to
the
cha
ngi
ng
em
ph
as
is
in
th
e
ne
w
Ag
re
em
en
t
fr
om
th
e
"t
ra
di
ti
on
al
"
po
ll
ut
an
ts
to
the
com
ple
xit
ies
of
a v
ast
arr
ay
of
che
mic
al
com
pou
nds
(e.
g.,
or
ga
ni
c
ch
em
ic
al
s)
,
a
nu
mb
er
of
ne
w
en
vi
ro
nm
en
ta
l
pe
rs
pe
ct
iv
es
wi
ll
evolve.
The
cul
min
ati
on
of
the
Com
mis
sio
n's
act
ivi
tie
s
und
er
the
Po
ll
ut
io
n
fr
om
La
nd
Us
e
Ac
ti
vi
ti
es
Re
fe
re
nc
e
pr
ov
id
ed
th
e
Co
mm
is
si
on
wit
h
val
uab
le
inf
orm
ati
on
as
to
the
imp
ort
ant
con
tri
but
ion
of
no
n-
po
in
t
so
ur
ce
s
of
po
ll
ut
io
n,
pr
im
ar
il
y
la
nd
dr
ai
na
ge
or
at
mo
sp
he
ri
c
in
pu
ts
fr
om
ma
ny
di
ff
us
e
la
nd
-u
se
ac
ti
vi
ti
es
.
It
pl
ac
ed
a
ne
w
li
gh
t
on
th
e
ty
pe
s
of
go
ve
rn
me
nt
al
po
li
ci
es
an
d
pr
og
ra
ms
ne
ed
ed
to
de
al
ef
fe
ct
iv
el
y
wi
th
po
ll
ut
io
n
of
th
e
Gr
ea
t
La
ke
s.
Fu
nd
am
en
ta
l
co
nc
lu
si
on
s
of
th
e
Co
mm
is
si
on
co
nc
er
ne
d
th
e
ne
ed
fo
r
co
mp
re
he
ns
iv
e,
co
ns
is
te
nt
an
d
co
or
di
na
te
d
go
ve
rn
me
nt
al
pr
og
ra
ms
to
de
al
wi
th
th
e
ma
ny
fa
ct
or
s
af
fe
ct
in
g
po
ll
ut
io
n-
ge
ne
ra
ti
ng
ac
ti
vi
ti
es
an
d
th
e
in
cr
ea
se
d
ne
ed
fo
r
pu
bl
ic
in
vo
lv
em
en
t
in
th
e
id
en
ti
fi
ca
ti
on
an
d
re
so
lu
ti
on
of
en
vi
ro
nm
en
ta
l
pr
ob
le
ms
.
In
a
cl
os
el
y
re
la
te
d
ve
in
,
th
e
ex
pa
nd
in
g
aw
ar
en
es
s
of
th
e
"e
co
sy
st
em
ap
pr
oa
ch
"
is
fu
nd
am
en
ta
l
to
ta
ki
ng
ef
fe
ct
iv
e
ac
ti
on
co
nc
er
ni
ng
Gr
ea
t
La
ke
s
po
ll
ut
io
n
wi
th
ou
t
pr
od
uc
in
g
un
de
si
ra
bl
e
or
un
ex
pe
ct
ed
si
de
ef
fe
ct
s.
No
t
on
ly
do
es
th
is
ap
pr
oa
ch
le
ad
to
a
i
wid
er
sea
rch
and
app
rec
iat
ion
for
the
ove
ral
l
imp
act
s
of
en
vi
ro
nm
en
ta
l
ma
na
ge
me
nt
de
ci
si
on
s
an
d
ma
n'
s
ac
ti
vi
ti
es
ge
ne
ra
ll
y,
bu
t
it
al
so
le
ad
s
to
th
e
ne
ed
to
re
vi
se
or
br
ea
k
do
wn
ol
d
ba
rr
ie
rs
of
an
al
ys
is
an
d
ac
ti
on
,
wh
ic
h
we
re
pr
ev
io
us
ly
cr
ea
te
d
fo
r
ge
og
ra
ph
ic
al
,
di
sc
ip
li
na
ry
,
fu
nc
ti
on
al
or
ju
ri
sd
ic
ti
on
al
pu
rp
os
es
.
As
an
ex
am
pl
e,
we
no
w
ha
ve
a
mu
ch
be
tt
er
qu
an
ti
ta
ti
ve
un
de
rs
ta
nd
in
g
of
the
ma
gn
it
ud
e
of
po
ll
ut
io
n
in
the
air
,
wa
te
r
an
d
la
nd
se
ct
or
s
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
It
is
be
co
mi
ng
in
cr
ea
si
ng
ly
cl
ea
r
th
at
th
es
e
th
re
e
se
ct
or
s
ar
e
in
ti
ma
te
ly
li
nk
ed
th
ro
ug
h
a
co
mp
le
x
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ne
tw
or
k
of
pr
oc
es
se
s
an
d
pa
th
wa
ys
,
an
d
th
at
im
pa
ct
s
in
on
e
se
gm
en
t
ca
n
ha
ve
im
pa
ct
s
in
an
ot
he
r
se
gm
en
t.
A
pa
ra
do
x
en
co
un
te
re
d
wh
en
tr
yi
ng
to
co
mp
re
he
nd
th
e
ma
gn
it
ud
e
of
ma
n'
s
gr
ow
in
g
im
pa
ct
on
th
is
ne
tw
or
k
of
pr
oc
es
se
s
an
d
pa
th
wa
ys
is
th
at
de
ta
il
s
ca
n
be
ex
tr
em
el
y
im
po
rt
an
t;
ye
t
at
th
e
sa
me
ti
me
,
on
e
mu
st
av
oi
d
be
co
mi
ng
pr
eo
cc
up
ie
d
wi
th
de
ta
il
s
to
th
e
ex
te
nt
th
at
un
if
yi
ng
pr
in
ci
pl
es
an
d
ov
er
al
l
significance are overlooked.
Th
e
Co
mm
is
si
on
ha
s
em
br
ac
ed
th
e
ec
os
ys
te
m
ap
pr
oa
ch
in
it
s
la
st
two
re
po
rt
s
on
Gr
ea
t
La
ke
s
wa
te
r
qu
al
it
y
an
d
in
its
re
po
rt
,
Po
ll
ut
io
n
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
fr
om
La
nd
Us
e
Ac
ti
vi
ti
es
.
Th
e
PL
UA
RG
st
ud
y,
on
wh
ic
h
th
e
la
tt
er
wa
s
ba
se
d,
do
cu
me
nt
ed
an
d
qu
an
ti
fi
ed
ma
ny
of
th
e
di
re
ct
an
d
in
di
re
ct
li
nk
ag
es
be
tw
ee
n
th
e
ai
r,
wa
te
r
an
d
la
nd
se
ct
or
s
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m
an
d
sh
ow
ed
so
me
of
th
e
wa
ys
th
at
ur
ba
n
an
d
ru
ra
l
la
nd
us
e
ac
ti
vi
ti
es
ar
e
af
fe
ct
in
g
ea
ch
of
th
es
e
se
ct
or
s.
PL
UA
RG
en
ti
tl
ed
it
s
fi
na
l
re
po
rt
En
vi
ro
nm
en
ta
l
Ma
na
ge
me
nt
St
ra
te
gy
fo
r
th
e
Gr
ea
t
La
ke
s
Sy
st
em
,
wh
ic
h
re
fl
ec
te
d
th
e
ne
ed
to
de
ve
lo
p
a
mo
re
co
mp
re
he
ns
iv
e
ma
na
ge
me
nt
st
ra
te
gy
for
ad
dr
es
si
ng
po
ll
ut
io
n
of
the
Gr
ea
t
La
ke
s
Sy
st
em
.
Th
e
Co
mm
is
si
on
en
do
rs
ed
th
is
co
nc
lu
si
on
of
PL
UA
RG
an
d
be
li
ev
es
th
at
in
the
lo
ng
-t
er
m
the
em
ph
as
is
mu
st
be
on
the
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m,
ra
th
er
th
an
si
mp
ly
on
co
nc
en
tr
at
io
ns
of
po
ll
ut
an
ts
in
wa
te
rs
of
th
e
fi
ve
Gr
ea
t
La
ke
s
an
d
th
ei
r
co
nn
ec
ti
ng
ch
an
ne
ls
.
Th
e
Co
mm
is
si
on
be
li
ev
es
th
at
if
th
e
wi
ll
is
th
er
e,
th
e
Un
it
ed
St
at
es
an
d
Ca
na
da
ca
n
de
ve
lo
p
a
co
mp
re
he
ns
iv
e
st
ra
te
gy
to
gu
id
e
ec
on
om
ic
an
d
so
ci
al
de
ve
lo
pm
en
t
in
th
e
Ba
si
n
in
a
ma
nn
er
th
at
pr
ot
ec
ts
th
e
in
te
gr
it
y
an
d
re
si
li
en
ce
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
Su
ch
a
st
ra
te
gy
,
wh
at
ev
er
fo
rm
it
ta
ke
s,
mu
st
no
t
be
in
fl
ex
ib
le
.
Ou
r
kn
ow
le
dg
e
of
en
vi
ro
nm
en
ta
l
qu
al
it
y
an
d
th
e
fa
ct
or
s
wh
ic
h
af
fe
ct
it
ar
e
no
t
ye
t
ad
eq
ua
te
en
ou
gh
to
be
in
fl
ex
ib
le
.
Fl
ex
ib
il
it
y
wi
ll
al
lo
w
th
e
st
ra
te
gy
to
be
re
sp
on
si
ve
to
ne
w
in
fo
rm
at
io
n
id
ea
s
an
d
ch
an
gi
ng
so
ci
et
al
at
ti
tu
de
s
an
d
go
al
s,
an
d
ye
t
al
so
al
lo
w
fo
r
th
e
mu
lt
ij
ur
is
di
ct
io
na
l
na
tu
re
of
th
e
ch
al
le
ng
e
an
d
th
e
op
po
rt
un
it
y
fo
r
co
op
er
at
iv
e
ra
th
er
th
an
im
po
se
d
so
lu
ti
on
s.
It
al
so
re
sp
ec
ts
mu
lt
id
is
ci
pl
in
ar
y
as
pe
ct
s
of
th
e
pr
ob
le
m
an
d
he
lp
s
 
  
en
su
re
th
at
es
se
nt
ia
l
in
pu
ts
fr
om
ma
ny
fi
el
ds
-
sc
ie
nc
e,
en
gi
ne
er
in
g,
ec
on
om
ic
s,
la
w,
ag
ri
cu
lt
ur
e
an
d
ot
he
rs
-
ca
n
be
re
ad
il
y
in
co
rp
or
at
ed
in
to
ov
er
al
l
st
ra
te
gi
es
.
In
fo
rm
at
io
n
ga
th
er
in
g,
sy
nt
he
si
s,
ev
al
ua
ti
on
an
d
di
ss
em
in
at
io
n
fu
nc
ti
on
s
ar
e
fu
nd
am
en
ta
l
to
th
e
lo
ng
-t
er
m
su
cc
es
s
of
a
co
mp
re
he
ns
iv
e
ma
na
ge
me
nt
st
ra
te
gy
.
Wi
th
ou
t
re
ad
y
ac
ce
ss
to
ad
eq
ua
te
in
fo
rm
at
io
n
fr
om
cr
ed
ib
le
so
ur
ce
s,
pu
bl
ic
su
pp
or
t
fo
r
en
vi
ro
me
nt
al
ob
je
ct
iv
es
an
d
pr
og
ra
ms
ma
y
be
te
nu
ou
s,
an
d
al
l
pr
og
ra
ms
ma
y
su
ff
er
as
a
re
su
lt
.
Go
ve
rn
me
nt
s
sh
ou
ld
im
pr
ov
e
th
es
e
fu
nc
ti
on
s
an
d
re
du
ce
ad
mi
ni
st
ra
ti
ve
st
ru
ct
ur
es
th
at
te
nd
to
be
co
mp
ar
tm
en
ta
li
ze
d
on
an
is
su
e
or
re
so
ur
ce
ba
si
s
in
or
de
r
to
mo
re
ef
fe
ct
iv
el
y
ga
th
er
an
d
pr
ov
id
e
in
fo
rm
at
io
n
on
th
e
li
nk
ag
es
be
tw
ee
n
each of these sectors.
In
th
is
re
ga
rd
,
th
e
Co
mm
is
si
on
ha
s
no
te
d
a
nu
mb
er
of
in
it
ia
ti
ve
s
co
nc
er
ni
ng
in
no
va
ti
ve
ap
pr
oc
he
s
to
in
fo
rm
at
io
n
ga
th
er
in
g
an
d
an
al
ys
is
.
Ex
am
pl
es
in
cl
ud
e
th
e
re
po
rt
by
th
e
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
io
n
on
Gr
ea
t
La
ke
s
re
ha
bi
li
ta
ti
on
,
an
d
th
e
de
li
be
ra
ti
on
s
of
th
e
SA
B
Ta
sk
Fo
rc
e
on
En
vi
ro
nm
en
ta
l
Ma
pp
in
g.
In
th
e
pa
st
,
th
e
Co
mm
is
si
on
ha
s
su
pp
or
te
d
th
e
co
nc
ep
t
of
an
ex
pe
ri
me
nt
al
en
vi
ro
nm
en
ta
l
ma
pp
in
g
pr
og
ra
m
fo
r
pa
rt
of
th
e
Gr
ea
t
La
ke
s
Ba
si
n,
an
d
ha
s
re
co
mm
en
de
d
go
ve
rn
me
nt
al
su
pp
or
t.
Su
pp
or
t
fo
r
an
ex
te
ns
iv
e
en
vi
ro
nm
en
ta
l
ma
pp
in
g
ef
fo
rt
,
ho
we
ve
r,
is
no
t
un
an
im
ou
s.
Co
nc
er
n
ap
pe
ar
s
to
re
vo
lv
e
in
pa
rt
ar
ou
nd
po
ss
ib
le
mi
s=
us
e
of
ma
ps
wh
ic
h
ma
y
co
nt
ai
n
in
co
mp
le
te
or
mi
sl
ea
di
ng
in
fo
rm
at
io
n
(e
.g
.,
if
an
ar
ea
is
no
t
ma
rk
ed
fo
r
fi
sh
sp
aw
ni
ng
,
it
ma
y
be
as
su
me
d
th
at
th
e
ar
ea
is
no
t
im
po
rt
an
t
in
th
is
re
ga
rd
)
an
d
ar
ou
nd
co
mp
et
in
g
pr
io
ri
ti
es
fo
r
th
e
li
mi
te
d
re
se
ar
ch
an
d
op
er
at
in
g
fu
nd
s
in
th
e
ag
en
ci
es
co
nc
er
ne
d.
Th
e
Co
mm
is
si
on
st
il
l
be
li
ev
es
th
at
su
ch
a
pr
og
ra
m
wo
ul
d
be
a
va
lu
ab
le
to
ol
in
Gr
ea
t
La
ke
s
ma
na
ge
me
nt
,
in
pr
od
uc
in
g
an
un
de
rs
ta
nd
in
g
of
th
e
dy
na
mi
cs
an
d
fl
ex
ib
il
it
y
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
to
in
co
rp
or
at
e
ma
ny
us
es
wi
th
in
co
ns
tr
ai
nt
s,
an
d
in
co
mm
un
ic
at
io
n
be
tw
ee
n
sc
ie
nt
is
ts
,
re
so
ur
ce
s
ma
na
ge
rs
,
el
ec
te
d
of
fi
ci
al
s
an
d
th
e
ge
ne
ra
l
pu
bl
ic
.
Th
e
Co
mm
is
si
on
ag
ai
n
re
co
mm
en
ds
 th
at
th
e
Go
ve
rn
me
nt
s
sp
on
so
r
an
ex
pe
ri
me
nt
al
ma
pp
in
g
pr
oj
ec
t
in
or
de
r
to
de
te
rm
in
e
th
e
pr
ob
le
ms
an
d
be
ne
fi
ts
as
so
ci
at
ed
wi
th
su
ch
an
undertaking.
Th
e
Co
mm
is
si
on
ha
s
al
so
no
te
d
the
ge
ne
ra
l
pa
uc
it
y
of
da
ta
on
th
e
so
ci
al
an
d
ec
on
om
ic
co
st
s
an
d
be
ne
fi
ts
of
po
ll
ut
io
n
co
nt
ro
l
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
ec
os
ys
te
m.
Th
er
e
ar
e
bo
th
va
lu
es
an
d
li
mi
ta
ti
on
s
to
th
is
ty
pe
of
an
al
ys
is
.
In
an
y
ev
en
t,
it
is
ev
id
en
t
th
at
Go
ve
rn
me
nt
s
ar
e
in
cr
ea
si
ng
ly
re
qu
ir
in
g
so
ci
o—
ec
on
om
ic
as
se
ss
me
nt
s
as
on
e
pr
er
eq
ui
si
te
to
un
de
rt
ak
in
g
re
gu
la
to
ry
or
di
re
ct
-f
un
di
ng
pr
og
ra
ms
.
Th
e
Co
mm
is
si
on
re
co
mm
en
de
d
in
its
Re
po
rt
on
Po
ll
ut
io
n
fr
om
La
nd
Us
e
Ac
ti
vi
ti
es
th
at
an
as
se
ss
me
nt
of
the
soc
ial
and
eco
nom
ic
imp
lic
ati
ons
of
pol
lut
ion
con
tro
l
be
ini
tia
ted
by
the
Gov
ern
men
ts
and
be
coo
rdi
nat
ed
int
ern
ati
ona
lly
for
the
Gre
at
Lakes Basin.
Fin
all
y,
the
Com
mis
sio
n
dra
ws
to
the
att
ent
ion
of
Gov
ern
men
ts
the
nee
d
for
a l
ong
-te
rm
vie
w
of
the
Gre
at
Lak
es
Bas
in
eco
sys
tem
.
It
is
now
kno
wn
tha
t
thi
s
com
ple
x
sys
tem
oft
en
rea
cts
slo
wly
but
sur
ely
to
cha
ngi
ng
str
ess
es
of
man
and
nat
ure
.
So
far
,
act
ion
s
rel
ati
ng
to
the
GLW
QA
can
be
cha
rac
ter
ize
d
alm
ost
ex
cl
us
iv
el
y
as
re
ac
ti
ve
to
pr
ob
le
ms
ca
us
ed
by
pa
st
an
d
pr
es
en
t
ac
ti
on
s.
It
is
ce
rt
ai
n
th
at
so
ci
et
y
an
d
its
de
ma
nd
s
on
the
na
tu
ra
l
sy
st
em
wi
ll
co
nt
in
ue
to
ch
an
ge
as
so
ci
al
va
lu
es
,
ne
ed
s
an
d
av
ai
la
bl
e
re
so
ur
ce
s
ch
an
ge
,
a
pr
im
e
ex
am
pl
e
be
in
g
the
en
er
gy
"c
ri
si
s"
.
To
o
of
te
n,
ho
we
ve
r,
so
ci
et
y
is
too
la
te
to
av
oi
d
en
vi
ro
nm
en
ta
l/
ec
on
om
ic
di
sl
oc
at
io
ns
an
d
pr
ev
en
ta
bl
e
da
ma
ge
.
If
a
co
mp
re
he
ns
iv
e
st
ra
te
gy
is
to
be
ef
fe
ct
iv
e,
it
mu
st
ha
ve
a
fr
am
ew
or
k
th
at
bo
th
al
lo
ws
for
sho
rt-
ter
m d
eci
sio
ns
and
tac
tic
s,
as
wel
l
as
lon
g-t
erm
pla
ns
and
st
ra
te
gi
es
.
Sh
or
t-
te
rm
co
ns
id
er
at
io
ns
of
te
n
ha
ve
a
wa
y
of
as
su
mi
ng
an
urg
enc
y
and
imp
ort
anc
e
far
out
of
the
pro
por
tio
n
to
the
ir
lon
g-t
erm
and
ove
ral
l
sig
nif
ica
nce
.
A
lon
g-t
erm
per
spe
cti
ve
wil
l
hel
p
avo
id
an
atm
osp
her
e
of
con
tin
uou
s
"cr
isi
s"
man
age
men
t.
Th
er
e
is
co
ns
id
er
ab
le
va
lu
e,
th
er
ef
or
e,
in
sh
if
ti
ng
so
me
emp
has
is
tow
ard
s
the
fut
ure
in
ord
er
to
try
to
ant
ici
pat
e
and
pr
ev
en
t
pr
ob
le
ms
ra
th
er
th
an
si
mp
ly
re
ac
t
to
the
m.
Fo
r
th
is
re
as
on
,
the
Com
mis
sio
n
sup
por
ted
a w
ork
sho
p
in
Mar
ch
197
9,
spo
nso
red
by
its
 
  
SAB
, o
n A
nti
cip
ato
ry
Pla
nni
ng
in
the
Gre
at
Lak
es
Bas
in.
The
Commission will review the findings of this workshop with respect to
possible Commission actiOns in the future.
In presenting the above considerations, the Commission
rec
ogn
ize
s
tha
t G
ove
rnm
ent
s
hav
e
mad
e
eff
ort
s,
sub
sta
nti
al
in
som
e
instances, to address these and other related topics. In
par
tic
ula
r,
the
emp
has
is
in
the
197
8 A
gre
eme
nt
on
the
Gre
at
Lak
es
Basin ecosystem reflects the recognition by the Parties that a
bro
ade
r a
nd
mor
e l
ong
-te
rm
env
iro
nme
nta
l p
ers
pec
tiv
e i
s e
sse
nti
al.
The Commission believes that the 1978 Agreement represents a
sig
nif
ica
nt
ste
p f
orw
ard
, o
ne
whi
ch
wil
l p
rov
ide
a s
oli
d b
asi
s f
or
coordinated action in the future toward developing an effective,
lon
g-t
erm
str
ate
gy
for
eff
ect
ive
ly
man
agi
ng
the
Gre
at
Lak
es
Bas
in
ecosystem.
v
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 APPENDIX I
Sci
enc
e A
dvi
sor
y B
oar
d P
rop
ose
d P
lan
for
Imp
lem
ent
ing
Ann
exe
s
10
and 12 of the 1978 Great Lakes Water Quality Agreement
(re
pro
duc
ed
for
SAB
Ann
ual
Rep
ort
, J
uly
197
9,
pp-
33-
351
)
"Pe
rha
ps
any
dis
cus
sio
n o
f h
ow
to
dea
l w
ith
che
mic
al
con
tam
ina
nts
in
the
Gre
at
Lak
es
sho
uld
beg
in
by
dec
idi
ng
why
the
se
are
sin
gle
d o
ut
and
wha
t m
ake
s t
hem
dif
fer
ent
and
nee
d s
pec
ial
tre
atm
ent
.
Hav
ing
ide
nti
fie
d t
he
ans
wer
to
the
se
que
sti
ons
,
the
n s
olu
tio
ns
may
be
mor
e
obvious.
One
dif
fer
enc
e t
hat
is
app
are
nt
at
the
out
set
is
tha
t t
he
che
mic
als
of
mos
t c
onc
ern
are
tho
se
tha
t a
re
mos
t t
oxi
c.
“Mo
st
tox
ic"
for
pur
pos
es
of
the
Gre
at
Lak
es
mus
t b
e d
efi
ned
as
tho
se
for
whi
ch
the
exp
osu
re-
-le
ngt
h o
f t
ime
and
con
cen
tra
tio
n p
res
ent
-—r
esu
lts
in
the
gre
ate
st
pot
ent
ial
for
adv
ers
e e
ffe
cts
.
Tox
ici
ty
is
onl
y o
ne
cha
rac
ter
ist
ic
of
con
cer
n i
n e
val
uat
ing
the
pro
bab
le
expo
sure
:
per
sis
ten
ce
is
equ
all
y i
mpo
rta
nt
in
ass
ess
ing
haza
rd.
Ozo
ne
for
exa
mpl
e i
s v
ery
tox
ic
but
it
is
muc
h l
ess
of
a h
aza
rd
bec
aus
e i
t
per
sis
ts
onl
y f
or
a f
ew
sec
ond
s o
r m
inu
tes
.
Oth
ers
may
exe
rt
the
ir
eff
ect
ind
ire
ctl
y s
uch
as
the
imp
act
of
fre
ons
on
the
ozo
ne
lay
er.
A s
eco
nd
dif
fer
enc
e a
bou
t t
he
che
mic
als
of
con
cer
n i
s t
hat
they
.
con
sti
tut
e a
vas
t n
umb
er
and
are
che
mic
all
y a
nd
phy
sic
all
y v
ery
dif
fer
ent
.
Fur
the
rmo
re,
the
tot
al
numb
er,
the
che
mic
al—
phy
sic
al
cha
rac
ter
ist
ics
,
the
qua
nti
ty
and
the
sou
rce
s a
re
poo
rly
kno
wn.
Nei
the
r
is
it
pra
cti
cal
to
ana
lyz
e s
urv
eil
lan
ce
sam
ple
s f
or
all
or
eve
n m
ost
of
the
se
che
mic
als
.
Fur
the
rmo
re,
the
re
cer
tai
nly
are
man
y
oth
er
by-
pro
duc
t c
hem
ica
ls
ass
oci
ate
d w
ith
the
pro
duc
tio
n a
nd
use
of
chemicals in commerce.
Fro
m t
hes
e c
har
act
eri
sti
cs,
it
is
cle
ar
tha
t a
ny
pla
n t
o e
ffe
cti
vel
y
control chemicals must:
(1)
con
sid
er
the
tox
ici
ty,
per
sis
ten
ce
and
qua
nti
ty
pro
duc
ed
in
the Great Lakes Basin Ecosystem;
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(2
)
co
nt
ai
n
a
me
ch
an
is
m
fo
r
se
le
ct
in
g
th
os
e
of
mo
st
pr
ob
ab
le
hazard;
(3
)
co
nt
ai
n
a
pr
io
ri
ty
pl
an
fo
r
pr
om
ot
in
g
de
ve
lo
pm
en
t
of
ne
ed
ed
da
ta
th
at
ar
e
la
ck
in
g
—
fr
om
bi
ol
og
ic
al
ef
fe
ct
s
to
co
nt
ro
l
technology;
(4
)
id
en
di
fy
lo
ca
le
s
of
mo
st
pr
ob
ab
le
oc
cu
rr
en
ce
if
su
rv
ei
ll
an
ce
ne
ed
s
ar
e
to
be
ma
de
re
al
is
ti
c.
Ac
ce
pt
in
g
th
es
e
ch
ar
ac
te
ri
st
ic
s
as
im
po
rt
an
t,
it
is
cl
ea
r
th
at
(l
)
th
e
li
st
s
cu
rr
en
tl
y
in
An
ne
x
10
mu
st
be
re
vi
se
d
an
d
(2
)
a
wo
rk
in
g
da
ta
ba
se
is
ne
ed
ed
to
pr
ov
id
e
ca
nd
id
at
e
ch
em
ic
al
s
to
th
e
Pa
rt
ie
s
fo
r
pl
ac
em
en
t
on
th
e
li
st
s.
Th
es
e
li
st
s
ar
e
mu
ch
to
o
ri
gi
d
an
d
di
ff
ic
ul
t
to
ch
an
ge
to
be
us
ed
as
wo
rk
in
g
li
st
s,
gi
ve
n
th
e
ma
ss
iv
e
laCK of information.
Fu
rt
he
r
no
te
th
at
th
e
ma
in
ch
ar
ac
te
ri
st
ic
s
of
po
ll
ut
an
ts
id
en
ti
fi
ed
in
An
ne
x
12
,
ar
e
eq
ua
ll
y
im
po
rt
an
t
ch
ar
ac
te
ri
st
ic
s
in
An
ne
x
10
.
As
an
ex
am
pl
e,
ca
lc
iu
m
is
a
pe
rs
is
te
nt
su
bs
ta
nc
e
bu
t
wa
s
pr
ob
ab
ly
no
t
on
e
in
te
nd
ed
to
be
co
ns
id
er
ed
wi
th
sp
ec
ia
l
in
te
re
st
un
de
r
An
ne
x
12
.
Ca
lc
iu
m
is
at
th
e
ot
he
r
ex
tr
em
e
fr
om
oz
on
e
in
th
at
it
is
un
de
st
ru
ct
ab
le
bu
t
ha
s
a
ve
ry
lo
w
to
xi
ci
ty
an
d
th
er
ef
or
e
a
lo
w
ha
za
rd
.
In
vi
ew
of
th
is
,
th
e
tw
o
An
ne
xe
s
sh
ou
ld
be
tr
ea
te
d
to
ge
th
er
.
Th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
Su
gg
es
ts
th
e
fo
ll
ow
in
g
ap
pr
oa
ch
to
wa
rd
s
re
sp
on
di
ng
to
An
ne
xe
s
10
an
d
12
:
(l
)
Th
e
Ap
pe
nd
ic
es
l
an
d
2
of
An
ne
x
10
sh
ou
ld
be
de
fi
ne
d
as
th
os
e
‘
ch
em
ic
al
s
of
ce
rt
ai
n
hi
gh
ha
za
rd
an
d
su
sp
ec
te
d
hi
gh
ha
za
rd
re
sp
ec
ti
ve
ly
.
A
ta
sk
fo
rc
e
of
th
e
tw
o
Bo
ar
ds
sh
ou
ld
be
ap
po
in
te
d
to
re
fi
ne
th
e
Ap
pe
nd
ic
es
ba
se
d
on
th
is
de
fi
ni
ti
on
.
(2
)
A
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
Co
mm
it
te
e
sh
ou
ld
es
ta
bl
is
h
a
me
ch
an
is
m
to
co
ll
ec
t,
re
vi
ew
an
d
sy
nt
he
si
ze
da
ta
on
ch
em
ic
al
s
an
d
th
ei
r
in
te
ra
ct
io
n
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
Ec
os
ys
te
m
an
d
re
co
mm
en
d
to
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
pl
ac
em
en
t
on
li
st
1
or
2.
 
  
(4)
The
Wat
er
Qua
lit
y B
oar
d s
hou
ld
est
abl
ish
a m
ech
ani
sm
to
gat
her
pro
duc
tio
n,
tra
nsp
ort
and
dis
cha
rge
dat
a
on
ind
ivi
dua
l
che
mic
als
in
the
Bas
in.
Thi
s s
tep
is
cri
tic
al
to
suc
ces
s o
f
the
ent
ire
pro
gra
m.
Bot
h
#2
and
#3
wou
ld
req
uir
e
sub
sta
nti
al
staff support.
The
inv
ent
ory
and
dat
a b
ase
dev
elo
ped
by
the
Sci
enc
e A
dvi
sor
y
Boa
rd
and
the
EPA
Dul
uth
Lab
ora
tor
y s
hou
ld
be
use
d a
s t
he
wor
kin
g m
ech
ani
sm
for
pro
ces
sin
g t
he
mas
siv
e a
mou
nt
of
dat
a
tha
t w
ill
be
gen
era
ted
.
Fur
the
r,
the
Reg
ion
al
Off
ice
in
Win
dso
r s
hou
ld
be
ass
ign
ed
the
res
pon
sib
ili
ty
of
mai
nta
ini
ng
and
upd
ati
ng
the
bas
e a
t t
he
dir
ect
ion
of
the
Sci
enc
e A
dvi
sor
y
Board Committee identified in #2 above.
The
Com
mis
sio
n s
hou
ld
be
res
pon
sib
le
to
see
tha
t p
rop
er
enf
orc
eme
nt
and
sur
vei
lla
nce
is
ach
iev
ed
by
the
Part
ies.
A c
onc
ert
ed
eff
ort
sho
uld
be
exp
end
ed
to
ass
ure
tha
t a
ll
oth
er
dat
a
basis are examined for useful information.
Experience to date
sug
ges
ts
they
may
be
use
ful
but
not
com
ple
te
for
Int
ern
ati
ona
l J
oin
t
Commission needs.
Many are not yet truly operational.
The
abo
ve
des
cri
bed
act
ivi
ty
cou
ld
wel
l
bec
ome
a l
arg
e
par
t
of
our
water quality objectives activity.
Identified data deficiencies
wil
l
als
o
pro
vid
e
gui
dan
ce
to
the
Sci
enc
e
Adv
iso
ry
Boa
rd
and
the
Int
ern
ati
ona
l J
oin
t C
omm
iss
ion
for
nee
ded
res
ear
ch
to
be
rec
omm
end
ed
to governments."
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 A
P
P
E
N
D
I
X
I
I
PR
OB
LE
M
AR
EA
S
-
LA
KE
SU
PE
RI
OR
Prob
lem
area
ddum
ine
d by
field
surve
ys in
boun
dary
wate
rs
Disc
harg
es oi
one
or m
ore
at th
e sub
stan
ces
iden
tiﬁe
d in
the
prob
lem
area
Indi
vidua
l di
scha
rges
may
be
cuue
niiy
in com
plia
nce w
ith a
genc
y req
uirem
ents
Assess
ment o
i whet
he: or
not (u
mpieho
n
PROB
LEM ‘
ViOLA
lIONG
m
'
m
ome
cnv
e o
n s
nno
ano
DA
IE
-
L
A
S
t
SUR
VEY
NAM
E OF
ousc
mnoe
n
JUR'
SD'C
'DN
SUB
StA
NCE
S Di
SCli
ARG
ED
SI
MU
S
0F
HE
ME
DI
AL
PROG
RAMS
oi r d ' progra
ms Io: lhe diSChl'g
elS
identi
fied w
ill (n
ueci
the p
roble
m.
JACK
FISH
BAY
2
Fish
taln
ting
and
toxics.
1975
Kim
ber
ly
Onta
rio
Clar
k of
Can
ada
Ltd
.,
terra
ce Ba
y
Prob
able
sour
ce o
f ta
inti
ng
and t
oxlcs
.
Met
effl
uent
requ
irem
ents
.
New
Mill
start
up i
n 19
78.
Yes.
NIPIG
ON an
y 3
fish
taint
ing a
nd to
xics.
I9
75
Dom
tar
Pac
kag
ing
.
Red
Rock
Ontario
Probab
le sou
rce of
tainti
ng
and toxics.
Met
effl
uent
requ
irem
ents
.
Further r
eduction
in
toxi
city
unde
r r
evie
w.
Ye
s.
 
THUNDE
R BAY
1
Dissol
ved ox
ygen,
coli
form
s. p
henol
.
Mer
cur
y i
n s
edi
men
ts
and
fish.
1
9
7
7
 
No
rt
he
rn
Ho
od
Prese
rvers
.
lt
d.
,
Thu
nde
r B
ay
Ontario
Great
Lakes
Pape
r Co
.,
thund
er Ba
y
Ontario
Indus
trial
Gra
in
Prod
ucts
ltd.
,
thund
er Ba
y
Ontario
Abitib
i Pape
r
Co.
Lt
d.
,
thunder Bay
(3 mills:
Fort Hilliam,
thunde
r Ba
,
Provincial
Ontario
Can
ada
Haltin
g Ltd.
,
thunder Bay
Ontario
thund
er Ba
y
Ontar
io
St
?
Dow
Chem
ical
Ont
ari
o
A pro
bable
sourc
e of
phe
nol
.
Sour
ce
of 8
00.
Source
of 800
.
Sour
ce
of
BOD.
Sour
ce
of B
OO.
Sou
rce
of
800
and
coli
form
s.
Past source
of
mer
cur
y.
Acce
ptab
le p
heno
l
trea
tmen
t in
place
.
Did
not
mee
t
eff
lue
nt
req
uir
eme
nts
.
0n
sch
edu
le
with
appr
oved
clos
ed-c
ycle
sys
tem
in
ful
l o
per
ati
on,
appl
icat
ion
of s
ame
syst
em
to b
e ma
de
to o
ld K
raft
Mill
.
Did
not
meet
effl
uent
req
uir
eme
nts
. C
ont
rol
ord
er
pend
ing
for
pret
reat
ment
projec
t befo
re dis
charge
to
mun
ici
pal
sew
er.
Did
not
meet
effl
uent
req
uir
eme
nts
.
0n
sch
edu
le
with
cont
rol
order
.
Proj
ects
at 3
mill
s to
be
comp
lete
d by
1982.
Bega
n d
isch
arge
to m
unic
ipal
sew
er
Oct
obe
r 1
978
.
Net
eff
lue
nt
req
uir
eme
nts
.
New
was
teu
ate
r t
rea
tme
nt
pla
nt
in
ope
rat
ion
Apr
il
l97
8.
Me
rc
ur
y
pr
oc
es
s
pl
an
t
cl
os
ed
in 1
973.
 
Ye
s.
Yes.
But n
eeds
to be
veri
fied
by f
ield
su
rv
ey
s.
Yes.
But
need
s t
o b
e
ver
ifi
ed
by
fie
ld
surveys.
Yes.
But
need
s t
o be
ver
ifi
ed
by
fie
ld
su
rv
ey
s.
Yes
.
But
nee
ds
to
be
ve
ri
fi
ed
by
fi
el
d
surv
eys.
Yes
.
But
nee
ds
to
be
ver
ifi
ed
by
fie
ld
su
rv
ey
s.
Yes.
Over
long
term
.
I.
An a
rea
uher
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are n
ot y
et c
ompl
eted
.
2. A
n are
a whe
re re
media
l pro
grams
have
been
colpl
etedi
but a
delay
is ex
pecte
d bef
ore c
ondit
ions
in th
e lak
e sho
w
3. A
n are
a uhe
re fu
rther
remed
ial p
rogra
ms ma
y be
requi
red.
imrovement.
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BIBLE 2.6
FIDDLE“ AREAS '
LAKE S
UPERIO
R
Problem area determined b1 ﬁeld sur
veys in boundary waters.
Discharges at one or mom of the sub
stances identiﬁed in the problem a
rea individual discharges may be
currenliy In compl
iance with agency
requirements
Assessment at whether or not completion
ol 1 ‘ ‘ programs in! lhe dischacgms
LOCA
I lON
PROBLEM momma"(I
(MECIIVE
on SYAMM
RD
DAlE
‘LASl
SUW
EY
NAM 0F
DISCHARGER
.ﬂJﬂISOiCl ION SUBSiANCES DISCHARGED
SlAl'US 0F REMEDIAL
PROGRAMS
eéenhiied will
coueci the p
roblem.
mumm— 1
PENINSUtA
mama
iaintlng, toxicity.
mercury
in fish.
19
77
Anerican Can
of Canada
Ltd.,
Marathon
Ontario
Source of tainting
and toxicity.
Did not meet effluent
requirements.
0n schedule
with required program -
expected completion i960.
Met 1977 requirement
to
cease mercury discharge.
Y
e
s
.
snvcn an
I
Suspended
solids.
includes asbestos
fibres and turbidity.
[977
Reserve
Mining 60.,
Silver Bay
Minnesota
Source of suspended solids.
Did not meet effluent
requirements. On-land
disposal system is under
construction.
Federal
District court ordered
completion by Apr. 15/80.
Yes.
 
DUtUlii- 3
sum [OR
mason
(cont'd)
Phosphorus,
iron.
coliforn,
total
dissolved solids.
dissolved oxygen.
1978
 
Hestern
Superior
San.Dist..
(ULSSD)
Duluth
HLSSDV
Cloquet
Conwed
Cor
p.,
Cioquet
U.S. Steel
Corp”
(Duluth
Works),
Dul
uth
Potlatch
Cor
p.I
Cloquet
Continental
Oil Co..
Duluth
Minnesota
Minnesota
Minnesota
Minnesota
Minnesota
Minnesota
Source of 800, coliform,
phosphorus.
Source of 800. collfonn,
phosphorus.
Source of 300. phosphorus.
Source of 800, phosphorus,
total dissolved solids.
Source of 800.
Source of 800.
Met effluent requirements.
Mew plant completed
November 1978.
Met effluent renuirements.
Connected to HLSSD
December 1978.
Met effluent requirements.
Connected to HtSSD
January 1979.
Met effluent requirements.
Treatment facilities
construction completed.
Nnnonia quench waters
recycled. Sanitary
waters diverted to HLSSD
sewer system. Coke
operation will be shut down
by 1981.
Met effluent requirements.
Connected to HLSSD
January 1979.
Met effluent requirements.
Connected to HLSSD
December 1978.
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
  
1. An area where waterquality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
1. An area where further r
emedial programs may be req
uired.
7
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PR
OB
LE
M A
RE
AS
- LA
KE
SUP
ERI
OR
hoble
rn ar
ea dei
amine
d by
ﬁeld s
urveys
m bou
ndary
waists
Discharges
oi one or mor
e oi ihe sub
stances iden
tiﬁed in ihe
problem are
a
cunenliy in
compliance
wiih agency
requirement
s
lndividuai di
scharges ma
y be
LO
CA
lm
o
n
e
-L
2
5
sunvc;
PROB
LEM -
Vl0LA
liCN (
)7
ORIECIIVE
on SIANDA
RD
NAM
E OF
DlSCH
ARGER
JURISDICY I
ON SUBS
IANCES DI
SCHARGED
SlAlUS
(I REME
DIAL
PROGRAMS
Assessmeni oi whelhel Di noi compiehon
ol remedial o'ngrauus io: ihe dischargels
Ideniline
d in I co
ueci ili
e probl
em.
ouw
m—
3
sum ma
mason
(cont'd)
Supe
rior
Fibre
Prod.
incw
Supe
rior
Hisconsin
Superior
Hisconsin
STP
Source of BOD.
Source of 800,
phosphorus
, colifor
m.
Met effluent
requirements.
Het proce
ss hardbo
ard
internal r
ecycle an
d
settling
lagoons f
or
blowdowns.
Met ef
fluent
requir
ements
.
Phosphorus removal
facilities
satisfacto
ry
since
May 19
78. S
atelli
te
treat
ment
plant
s for
handlin
g overf
lows
oper
atio
nal
in De
cemb
er 1
978.
Sewe
r re
nova
tion
s d
id n
ot
complet
ely cor
rect
sewage
overflo
ws.
Ye
s.
Yes.
MINERAL 3
“I
n:
Total d
issolve
d
'
I977
sol
ids
.
Whi
te
Pine
Copper Co”
White
Pine
Mich
igan
Source
of tota
l
dissolv
ed soli
ds.
Met ef
fluent
req
uir
eme
nts
.
Pro
ble
m a
rea
being r
eassess
ed.
 
mm
3
roam:
ENTRY
Copper and
1976
zinc in sediments.
 
Hist
oric
al
mining
operation
Michigan
Mine tailings
con
tai
nin
g c
opp
er
and
zinc
.
No re
media
l pro
grams
dee
med
fea
sib
le.
  
I. An
area wh
ere wat
er qual
ity obj
ectives
have no
t been
achieve
d becau
se reme
dial pr
ograms
are not
yet com
pleted.
2. An are
a where r
emedial pr
ograms ha
ve been c
ompleted,
but a del
ay is expe
cted befo
re condit
ions in t
he lake s
how improv
ement.
3. An
area wh
ere fur
ther re
medial
program
s may b
e requi
red.
7
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IIII
JIIL
EII
AJl
El\
8»-
LA
KE
HU
RO
N
"
M
an
dete
rmin
ed b
y fie
ld s
urve
ys i
n bo
unda
ry w
alel
s
Disc
harg
es at
one
or mo
re o
f Ihe
subs
tanc
es i
dent
iﬁed
in th
e pro
blem
area
Indi
vidu
al di
scha
rges
may
be
curre
nlly
in co
mpli
ance
villi}
agen
cy re
quire
ments
 
t
O
C
A
l
m
PRO
BLE
M—V
KJL
AIv
acr
"
(I
HE
CI
WE
th
SI
AN
OA
HD
DA
Ie
-L
As
I'
sun
vev
NA
ME
Cf
DIS
CHA
RGE
-l
  
SAGIMAH BAY '
(cont‘d)
Iotal dissolved solids.
phosphorus.
eutroph
ication
.
1978
 
Alma
SIP
Bay
City
SIP
Bridgeport
va
SIP
Buena Vista
pr
SIP
Comb
ined
sewer
overflows
Dow Chemw
Bay City
Dow
Chem
q
Midland
Flint SIP
Flus
hing
SIP
Mid
lan
d
SI
P
Monitor
Sugar Co.I
Bay City
JUR
ISD
ICI
ION
SUB
SIA
NCE
S D
ISC
HAR
GED
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
SIAIUS (I REMEDIAL
PROG
RAMS
Assessment oi whei
her or not complet
ion
of . "
‘ program
s for lhe
discharge
rs
ldeni
ihed
will c
orrec
t the
probl
em.
 
Source of phosphorus.
Source of phosphorus.
Source of phosphorus.
Source of phosphorus.
Source of total dissolved
solids.
Source of solids.
Probable source of total
dissolved solids.
Source of phosphorus.
Source of phosphorus.
Source of phosphorus.
Source of solids.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
Met ef
fluent
requir
ements
.
Met effluent
requlr n s.
15.37X
533l /
d
is be
ing d
ischa
rged
via
deep disp
osal wells
.
Did not meet effluent
requiremen
ts. Noti
ce of
violation issued.
Met effluent
requir
ements
.
Met effluent
requir
ements
.
Did not m
eet efflu
ent
requiremen
ts. Revi
sed
permi
t and
final
order
on publ
ic noti
ce.
Yes, over a long period
of time.
Yes, over a long period
of time.
Yes, over a long period
of time.
Yes, over a long period
of t
ime.
Combined sewer overflows
may continue to cause
problems during rainfall
periods.
Yes, over a long period
of time.
Yes, over
a long pe
riod
of time.
Yes, over
a long pe
riod
of t
ime.
Yes, over
a long pe
riod
of time.
Yes, over
a long per
iod
of time.
Yes, over
a long pe
riod
of time.
  
1.
An a
rea
wher
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2. A
n ar
ea w
here
reme
dial
prog
rams
have
been
comp
lete
d, b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s in
the
lake
show
3.
An
are
a u
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
imrov
ement
.
7
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 PROBL
EM ARE
AS- L
AKE H
URON
 
Dischar
ges oi o
ne 0' mo
re oi ih
e subst
ances I
dentiﬁe
d in the
problem
area In
dividual
dischar
ges may
be
Problem
area det
ermined
tr] field
surveys
in bound
ary wate
rs
mumm
y m m
uame
agency
'equ‘m
mems-
Assessment oi whelher or not complehon
DA
TE
- LA
Sl
SUR
VEY
SlAlUS
Cf FIEME
DiAL
PROG
RAMS
PROB
LEM m
omm
a: (
I
OBJEa
n s
tAmm
JURISDIC
YION
SUBSIAN
CES DIS
CHARGE)
NAN
KEO
F
memo"
mscmn
cen
.
oi ‘ ' program; to: the dischargels
ndenhlued will coueci the problem.
SAGINA
H any
1
(cont'd)
Mt.
Michiga
n So
urce of
phospho
rus.
Did not
meet ef
fluent
Pleasa
nt
requir
ements
.
SlP
Failed
to sta
rt
construction Apr. 1978.
owosso
Michigan S
ource of phosp
horus.
Did not meet e
ffluent
SIP
requir
ements
. Not
in
complia
nce due
to
construct
ion delay
caused
by local court action
which has
been reso
lved.
Saginaw
Michiga
n So
urce of
phospho
rus.
Met eff
luent
SIP
requir
ements
.
Met effluent
requir
ements
.
Sagi
naw
Sour
ce o
f ph
osph
orus
.
Twp.
Sewag
e
Dist
rict
Mich
igan
Source of
total diss
olved
solids, phosphorus.
Vels
lcol
Chem. Corp.,
St. Louis
Met ef
fluent
Michigan
requirements.
Yes, over a long period
of t
ime.
Yes,
over
a lon
g per
iod
of time.
Yes, over
a long pe
riod
of t
ime.
Yes,
over
a lon
g per
iod
of t
ime.
Yes,
over
a lon
g per
iod
of t
ime.
ALPENA- 3
"mom w
Met
eff
lue
nt
req
uir
eme
nts
.
Suspended solids. I975 Abitibl
Cor
p.,
Alpena
Mic
hig
an
Sou
rce
of
sus
pen
ded
sol
ids
.
Ye
s.
lumaon BE
ACH 2
Suspended
solids.
1975
Hercules
Michigan
Source of
suspended
solids.
Did not m
eet efflu
ent
lnc.,
requir
ements
.
Harbor
Beach
Ye
s.
 
Did
not
meet
effl
uent
req
uir
eme
nts
.
Exp
ans
ion
and
imp
rov
ed
trea
tmen
t u
nder
desi
gn.
Ope
rat
ion
expe
cted
by
1981.
con lliGliOOD l nuisance algae. 1973 Col l ingwood
HARBOUR STP
Ont
ari
o
Sou
rce
of
pho
sph
oru
s.
 
Expect
gradua
l
improve
ment wi
ll
res
ult
fro
m
phosphorus
control.
   
1. An
area wh
ere wat
er qual
ity obj
ectives
have not
been ac
hieved
because
remedia
l progr
ams are
not yet
complet
ed.
2. An area wh
ere remedial p
rograms have b
een completed,
but a delay is
expected befor
e conditions
in the lake sh
ow improvement
.
3. An
area w
here f
urther
remedi
al pro
grams
may be
requir
ed.
7
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 PR
OB
LE
M
AR
EA
S-
LA
KE
HU
RO
N
Prob
lem
area
dete
rmme
d by
ﬁeld
surv
eys i
n bou
ndar
y wa
ters
LO
CA
I K
N
on
e-
Li
e?
sun
vev
WE
N
-VI
OLA
HON
(I
(BJ
ECI
IVE
on S
IAM
MM
NA
ME
OF
Di SCI
iARGE
R
Disc
harg
es oi
are o
r mor
e oi
the s
ubst
ance
s ide
nliii
od in
lhe p
robl
em ar
ea
curre
ntly
in com
plia
nce w
ilh'a
goncy
requi
reme
nts
indiv
idual
disc
harg
es ma
y he
Assess
ment o
f wheth
er or
not CO
IDDidi
on
 
JUR
ISD
iCi
iON
SUBSI
ANCES
DISCH
ARGE!
)
_ oi remedial programs ion the discharge”
3"“
Us G
REM
ED'
AL
Ident
ified
mil c
orrec
t the
prob
lem.
PR
OG
RA
MS
ren
ame
m
2 Eu
tro
phi
cat
ion
.
l97
8
Penet
an-
Ontar
io
guis
hene
SI
P
Source of
phosphorus
. Met e
ffluen
t
requirements.
Expect
gradua
l
impr
ovem
ent
will
resul
t fro
m
phos
phor
us c
ontro
l.
SPANISH
RIVER 1
fis
h t
ain
tin
g.
197
7 [.8.
Eddy
Ont
ari
o
For
est
Prod
ucts
.
Espanola
  
SERPENi ‘
HARBOUR
sr. m
nvs
1
RIV
ER
Rad
ium
(m
Ra)
. p
li.
197
a
lot
al
col
ifo
rm,
phe
nol
s.
197
8
and an
ionia.
 
Oeni
son
Ont
ari
o
Mines
Ltd.,
and
Rio
Algom Mines.
Serp
ent
Harbour
Sau
lt
Ste
.
Ma
ri
e
SIP
Ontario
Algo
ma
Ont
ari
o
Ste
el.
Saul
t St
e.
Marie
Snurce
of fis
h tain
ting.
QR
; “
éﬁvi
i‘ea
'ﬁi’
éi?
of “
' Ra
.
Prob
able
sour
ce o
f
coli
form
.
Sour
ce o
f am
monia
.
Major
source
of phe
nols.
Did n
ot me
et ef
fluen
t
req
uir
eme
nts
.
0n s
ched
ule
with
cont
rol
order
. f
inal
phase
of
meas
ures
to r
educ
e
000 and
toxicit
y
exp
ect
ed
to b
e
comp
lete
d in
late
1985
.
Yes.
 
Yes.
Howe
ver,
long
reten
~
tion
time
of la
kes i
n
Serp
ent
Rive
r sy
stem
will
delay
achie
vemen
t of
obj
ect
ive
s.
requir
ements
.
Requir
ement
& Dire
ctions
issu
ed
in 1
977
for
all
acti
ve
and
idle
min
ing
pro
per
tie
s r
equ
iri
ng
trea
tmen
t o
f w
aste
and
drain
age f
or re
moval
of
radi
un,
heav
y me
tals
.
nitr
ates
. a
nd
sta
bil
izat
ion
of
tai
lin
gs
sys
tem
s.
Met
effl
uent
requ
irem
ents
.
Yes.
Pro
gra
m f
or
sew
age
col
lec
tio
n s
yst
em
imp
rov
e-
ment
s an
d tr
eatm
ent
modi
fica
tion
s to
incl
ude
pho
sph
oru
s r
emo
val
ado
pte
d
rec
ent
ly
by
Cit
y.
Did
not
mee
t
eff
lue
nt
req
uir
eme
nts
.
By-
pro
duc
t r
eco
ver
y p
lan
t
comp
lete
d.
Plan
t c
omp
one
nts
bei
ng
bro
ugh
t
int
o o
per
ati
on.
alth
ough
ope
rat
ing
pro
ble
ms
have
deve
lope
d.
A co
ntro
l
ord
er
ser
ved
in
Jun
e 7
8
req
uir
es
fur
the
r i
mpr
ove
~
men
ts
to
mee
t e
ffl
uen
t
limit
ation
s.
Ye
s.
 
1.
An a
rea
wher
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are n
ot y
et c
ompl
eted
.
2. An
area w
here r
emedia
l prog
rams h
ave be
en com
pleted
I but
a dela
y is e
xpecte
d bef
ore co
nditio
ns in
the la
ke sho
w impr
ovemen
t.
3.
An a
rea
wher
e fu
rthe
r re
medi
al p
rogr
ams
may
be r
equi
red.
   
 PR
OB
LE
M A
RE
AS
-
LA
KE
MIC
HIG
AN
 
hob
lem
area
dete
rmin
ed b
y fo
eld s
urve
ys i
n bo
unda
ry w
ater
s
Disc
harg
es a
t on
e or
mor
e oi
ihe
subs
tanc
es l
den
lme
d in
ihe
prob
lem
area
indi
vidu
al d
isch
arge
s ma
y be
cune
nily
in c
ompl
ianc
e wi
th a
gen
cy r
equi
reme
nts.
Assessmen
t oi whet
her or no
i complet
ion
 
L
O
C
A
l
m
PROB
LEM '
VIOLAI
K'NJ (
I
(IS
JEC
YIV
E C
ilS
lAl
ﬂJK
RD
NA
ME
CW
MS
CH
AR
GE
R
NRi
SDl
Cl
ION
SUB
SlA
NCE
S D
lSC
liA
RGE
l')
81“
US
OF
RE M
EOl
AL
PR
OG
RA
MS
oi -
" ' p
rogr
ams
lo: t
he di
schar
gers
ide
nin
ine
d m
il
(c
ue
d
the
pro
ble
m.
GREEN
an '
(con
t'd)
Dissolv
ed oxyg
en.
phosphoru
s.suspend
ed
solids.
 
His
c.
Pub
.
Ser
vic
e
(J.P.P
ulliam
Plt
).
Gr
ee
n
Ba
y
Hisc.
Tis
sue
Hil
ls.
Me
na
sh
a
Ni
co
le
t
Pape
r Co
..
H. D
ePer
e
Riverside
Pape
r Co
.I
Appl
eton
Mid
tec
Pap
er
Cor
p..
Kimb
erle
y
Hann
erml
ll
Pap
er
Co.
,
Ka
uk
au
na
Kimb
erle
y
Cla
rk
Cor
p.,
Neenah
Kimberley
Clark
Corp.
(takevleu
Hill)
Neenah
Cons.
Pap
er,
Appl
eton
Berg
stro
m
Pape
r Co
..
Neenah
Wi
sc
on
si
n
Hi
sc
on
si
n
Wisc
onsi
n
Hisc
onsi
n
Hisc
onsi
n
Hi
sc
on
si
n
Uisc
onsi
n
Hisc
onsi
n
Hlsc
onsi
n
Hisc
onsi
n
So
urc
e
of
su
sp
en
de
d
solid
s, p
hosp
horu
s.
Sou
rce
of
800
,
sus
pen
ded
solids.
So
ur
ce
of
80
0.
su
sp
en
de
d
sol
ids
.
Sou
rce
of
800
.
sus
pen
ded
sol
ids
.
Sou
rce
of
800
,
sus
pen
ded
sol
ids
, p
hos
pho
rus
.
Sou
rce
of
300
,
sus
pen
ded
sol
ids
. p
hos
phO
rus
.
Sou
rce
of
BOD
.
sus
pen
ded
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
BOD
,
sus
pen
ded
sol
ids
, p
hos
pho
rus
.
Sou
rce
of
BOD
, s
usp
end
ed
sol
ids
.
Sou
rce
of
800
,
sus
pen
ded
solid
s. p
hosp
horu
s.
Did
not
meet
effl
uent
requir
ements
.
Met
eff
lue
nt
requirements.
Met
eff
lue
nt
requir
ements
.
Met ef
fluent
req
uir
eme
nts
.
Did
not
mee
t
eff
lue
nt
requir
ements
.
Met ef
fluent
req
uir
eme
nts
.
Met
eff
lue
nt
requir
ements
.
Met
eff
lue
nt
requir
ements
.
Did
not
mee
t e
ffl
uen
t
requirements.
Did
not
meet
effl
uent
requir
ements
.
 
Yes.
Ye
s.
Yes.
Yes.
Ye
s.
Yes.
Ye
s.
Yes.
Yes.
Yes.
 
1.
An a
rea
wher
e w
ater
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2. A
n ar
ea w
here
reme
dial
prog
rams
have
been
comp
lete
d, b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s in
the
lake
show
impro
vemen
t.
3.
An a
rea
wher
e f
urth
er
reme
dial
prog
rams
may
be r
equi
red.
7
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 PR
OB
LE
M A
RE
AS
-
LAK
E
MI
CH
IG
AN
Probie
rn are
a dei
armne
d t” f
ield su
rveys
rn bou
ndary
waters
 
Disch
arges
oi one
or mor
e oi t
he su
bslan
ces i
dentif
ied in
the pr
oblem
area
curre
nin in
compl
iance
with
agenc
y req
uirem
ents
indivi
dual di
scharg
es may
be
 
o
n
e
-u
s
r
sunv
cv-
WE
N
~Vi0
LAIi
0N (
I
MI
NE
on SI
ANDAR
O
NAM
ECY
ma
ma
"
ons
cmn
oen
JURI
SDIC
IiO
N
SUB
SIA
NCE
S D
ISC
HAR
GE!
)
SIAI
US 0
F REM
EDIA
L
PR
OG
RA
MS
Asse
ssme
nt oi
whet
her
or no
t co
mpie
luon
oi ICIR:‘:1
3| progra
ms tor the
disrharge
rs
«dent
-lied
will
corr
ect
the
prob
lem.
GREEN
w i
(c
on
t'
d)
Ripon
SI
P
Hear
t of
the V
alley
SI
P
Oshkosh SIP
Appleton
SIP
Appl
eton
Papers.
Co
mb
in
ed
locks
Nnerican
Can
Co..
Gree
n Ba
y
Fort
Howar
d
Pap
er,
Gree
n Ba
y
De
Pere
SI
P
Menash
a Twp.
West
SIP
Men
ash
a p
r.
East
SIP
Ne
en
ah
-
Men
ash
a
Sewage
Cmn
nis
sio
n,
Men
ash
a
SIP
  
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wi
sc
on
si
n
Wisc
onsi
n
Wisc
onsi
n
Wisc
onsi
n
Wi
sc
on
si
n
Wisc
onsi
n
Sour
ce o
f BO
D. s
uspe
nded
sol
ids
. p
hos
pho
rus
.
Sour
ce o
f BO
D, s
uspe
nded
sol
ids
,
ph
os
ph
or
us
.
Sou
rce
of
800
, s
usp
end
ed
sol
ids
, p
hos
pho
rus
.
Sou
rce
of
BOD
, s
usp
end
ed
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
800
,
sus
pen
ded
solid
s. p
hosp
horu
s.
Sou
rce
of
800
, s
usp
end
ed
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
800
,
sus
pen
ded
sol
ids
, p
hos
pho
rus
.
Sou
rce
of
800
.
sus
pen
ded
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
800
, s
usp
end
ed
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
800
, s
usp
end
ed
sol
ids
. p
hos
pho
rus
.
Sou
rce
of
800
,
sus
pen
ded
sol
ids
,
ph
os
ph
or
us
.
Did
not
meet
effl
uent
req
uir
eme
nts
.
Met ef
fluent
requir
ements
.
Met
eff
lue
nt
req
uir
eme
nts
.
Met
eff
lue
nt
requir
ements
.
Did
not
meet
effl
uent
req
uir
eme
nts
.
Met
eff
lue
nt
req
uir
eme
nts
.
Met
eff
lue
nt
req
uir
eme
nts
.
Met ef
fluent
req
uir
eme
nts
.
Me
t
ef
fl
ue
nt
req
uir
eme
nts
.
Me
t
ef
fl
ue
nt
req
uir
eme
nts
.
Di
d
no
t
me
et
ef
fl
ue
nt
requ
irem
ents
.
Pro
ble
m
wit
h i
ndu
str
ial
dis
cha
rge
s
of
sus
pen
ded
sol
ids
.
 
Yes.
Yes.
Ye
s.
Yes.
Yes.
YE
S.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Yes.
I. A
n ar
ea w
here
wate
r qu
alit
y ob
ject
ives
have
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2. An
area wh
ere rem
edial p
rograms
have be
en comp
leted.
but a d
elay is
expecte
d befor
e condi
tions i
n the l
ake sho
w impro
vement.
3.
An
area
wher
e f
urth
er
reme
dial
prog
rams
may
be
requ
ired
.
 
 
  
PR
OB
LE
M
an
ea
s-
LA
KE
Ml
CH
iG
AN
 
Disc
harg
es a
t on
e or
mor
e at
the
subs
tanc
es i
dent
ifie
d in
the
prob
lem
area
Hom
e“
3'"
“da
mme
d b,
M“
“wa
s m
hm
an
“ms
curm
nliy
in cu
npii
ance
with
agen
cy r
equi
reme
nts
v
indi
vidua
l di
scha
rges
may
be
LO
CA
I
lO
N
OM
E
' LA
SI
Sl
IW
EY
mE
M'
VlO
LAI
KN O
F
NA
ME
OF
.
CE
ECI
WE
m
SIA
NmR
D
JUR
ISD
lCi
lON
SUB
SIA
NCE
S D
lSU
iAF
lGE
D
0””
? i
ARG
ER
_‘_
_-
.ou
SIAT
US G
REME
DML
PR
OG
RA
MS
Assess
ment o
f wheth
er or
not com
plehon
oi remedial progra
ms inc lice mscharg
ers
ident
iﬁed
will c
ourcl
Ilu: p
roble
m.
Sour
ces
of 8
00,
susp
ende
d so
lids
.
coli
form
.
HILHA
UKEE
'
mam
Susp
ende
d so
lids,
coli
forn
, 1
977
Hisc
unsi
n
dissolv
ed oxyg
en.
Sew
age
and
sto
rm
wat
er
over
flow
s
Outb
oard
Mar
ine
,
Hauk
egan
Il
li
no
is
Prob
able
sour
ce
of PCBs.
Loss
of P
CBs
from
the
sedi
ment
s i
s a
matt
er
pres
entl
y in
liti
gati
on.
HAUK
EGAN
‘
HAR
BOR
PCE in
sediment
.
1979
 
Sourc
e of
annon
ia,
INDIA
NA H
ARBO
R 1
hmon
la.
pheno
ls.
1977
East
Wenc
h-
Chica
go SI
P
lndiana
Gar
y
Indi
ana
Sour
ce
of
anno
nla.
phen
ols.
SI
P
Sour
ce o
f un
nonia
. ph
enols
.
Manh
ood
SI
P
lnd
lan
a
Sour
ce o
f an
nonia
, ph
enol
s.
En
er
gy
Coop,
Ea
st
Chicago
In
di
an
a
You
ngs
tow
n
Sou
rce
of
ann
oni
a.
phe
nol
s.
Sheet
l lube
.
East
Chi
cag
o
ind
lan
a
Ane
ric
an
0|]
Sou
rce
of
phe
nol
s.
Co
mp
an
y,
Hh
it
ln
g
Indi
ana
U““°
"‘a.
(cont'd)
 
Court establis
hed schedules
for op
eratio
n of c
ontrol
facili
ties
and co
rrecti
on
of problem
in 1990.
NPDES Per
mit impos
ing
no dischar
ge of PCB
s
is be
ing
chal
leng
ed
by d
isch
arge
r.
Pres
entl
y
unde
r li
tiga
tion
for
past
discha
rges r
esulti
ng in
PCB
conta
minat
ion o
f bot
tom
sedi
ment
s a
nd w
ater
in
Hauk
egan
Harb
or.
Did
not
meet
effl
uent
requ
irem
ents
. E
nfor
ceme
nt
action
pending.
Did
not
meet
effl
uent
requ
irem
ents
. C
onse
nt o
rder
requi
res f
ull s
econd
ary
treat
ment
by Ap
r. 79
.
Operat
ion an
d main
tenanc
e
problem
s conti
nue.
Met ef
fluent
requir
ements
.
Did n
ot me
et ef
fluen
t
req
uir
eme
nts
.
Hear
ing
held
and
orde
r
pe
nd
in
g.
Met
eff
lue
nt
req
uir
eme
nts
.
Met
eff
lue
nt
req
uir
eme
nts
.
Ye
s.
Bot
h U
.S.
EPA
and
the
Sta
te
are
invo
lved
in an
enfo
rce—
men
t a
cti
on
aga
ins
t O
ut—
boa
rd
Mar
ine
whi
ch
is
Cur
—
rent
ly b
efor
e Fe
dera
l Di
st.
Cour
t.
Tech
nica
l i
nves
—
tig
ati
on
is
bei
ng
con
duc
ted
rega
rdin
g th
e ex
tent
of
con
tam
ina
tio
n a
nd
rem
edi
al
ef
fo
rt
wa
rr
an
te
d.
Com
bin
ed
sew
er
ove
rfl
ow
and
oth
er
non
poi
nt
poll
utio
n wi
ll p
ossi
bly
be
the
rema
inin
g p
robl
mns.
rnu
rr
.v
u
“
Comb
ined
sewe
r o
verf
low
and
oth
er
non
poi
nt
sou
rce
poll
utio
n wi
ll p
ossi
bly
be
the
rema
inin
g pr
oble
ms.
Com
bin
ed
sewe
r o
verf
low
and
oth
er
non
poi
nt
sou
rce
pol
—
luti
on w
ill
poss
ibly
be t
he
rema
inin
g pr
oble
ms.
Yes.
Ye
s.
Ye
s.
  
An
are
a w
her
e w
ate
r q
ual
ity
obj
ect
ive
s h
ave
not
bee
n a
chi
eve
d b
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
com
ple
ted
.
An a
rea
wher
e re
ledi
al p
rogr
ams
have
been
comp
lete
d,
but
a de
lay
is e
xpec
ted
befo
re c
ondi
tion
s in
the
lake
show
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
inprovement .
  
  
PROBLEM
AREAS -
LA
KE
MI
CH
IG
AN
Problem area deiamuned b1 ﬁeld sur
veys in houndary waters
Discharg
es of one
or more o
i lhe sub
stances
ideniliied
in ihe pro
blem area
individua
l dischar
ges may b
e
curre
nliy
inco
mpii
ance
wlih
agen
cy re
quire
ments
.
Asses
smeni
oi wh
ether
0: no
l com
pleti
on
LOC
Alm
ON
E ‘
LA
Sl
SWEY
PROBLEM ‘
VIOLAlKN
(I
OBJECIIVE
on STAMM
RD
NAM
EOF
oi . ‘
' program
s in: the
dischargev
s
DISCH
ARGER
SIM u
s or
REMEO
'AL
Idenlli
ued mii
(oueci
ihe pr
oblem‘
JURISDiCliw SUBSIANCES DISCHARGED
PROGRAMS
lN
Di
Ni
A
“
A
R
M
1
(cont ' d)
0.5.
Steel
.
Gary
indian
a
Source
of am
onia.
phenol
s. M
et eff
luent
requir
ements
.
Fina
l li
mits
to b
e
attained i980.
YES.
inl
and
Ste
el,
East Chicago
lndia
na
Sourc
e of
amoni
a, p
henol
s.
Met e
fflue
nt re
quire
ments
.
Yes.
 
   
I.
An
2.
An
3.
An
area were
water qual
ity objec
tives hav
e not bee
n achieve
d because
remedial p
rograms a
re not yet
comieteri.
area where
remedial p
rogrns h
ave been
conpleted.
but a dela
y is expe
cted befo
re condit
ions in t
he lake s
how improv
ement.
area
where
furth
er re
media
l pro
grams
may b
e req
uired
.
8
2
 PROBLEM ARE
AS- LAKE
ERIE
hobiei
n area
determ
ined b
y field
survey
s to bo
undary
waters
Disc
harg
es oi
one o
r mor
e oi i
he su
bsta
nces
idoni
iiied
in th
e pro
blem
area
cuue
nliy
in co
mpli
ance
wilh
agen
cy r
oqoir
emeni
s
individual di
scharges ma
y be
Assessmen
t oi whelh
er or not
completio
n
oi - A
‘ program
s to: the
dIscI-alge
ts
DA
iE
'LA
Sl
SUR
VEY
FRO
G! E
M -V
l0L
AIm
(I
m‘”
"
omccn
ve on
snuo
mo
MADE OF
A
DISCH
ARGE"
JURIS
DiCli
ON
SUBSI
ANCES
DISCii
RGED
SlAl US 0
F RE MED
IAL
PR
OG
RA
MS
iden
tiﬁe
d WI
“ co
ueci
the
prob
lem,
Sl. c
um
1
RIVER
fainting of fish.
toxic substances.
1977
Note: Dissolved
organic discharges
from all municipal
and Industrial sources
along St. Clair River
under study to
esta
blis
h by
1979
significance of tainting
and toxic compounds.
Remedial program
requirements will be
established based on
results of study.
Ci
t.
So
ur
ce
of
an
no
ni
a.
Courtright
Ontario
Source
of lead
.
Ethyl Corp.. Ontario
Coru
nna
Source of organics
and phenols.
Essa
Ontario
Chem
ical
,
Sarnia
Source of organics,
phenols and mnnonia.
Imperial Oil, Ontario
Sarnia
Source of
organics.
phenols a
nd annonia
.
Shell. Ontario
Corunna
Source of
organics,
Ontario
phenols and annonia.
Polysar.
Sarnia
Source of organics
Dow Chemical,
and annonia.
Sarnia
Ontario
Source of organics,
Sun
Oil,
phenols a
nd unnonia
.
Sarnia
Ontario
Met effluent r
equirements.
Met effluent r
equirements.
Did not meet effluent
requirements.
Approved program for
reduction
of dissolv
ed
organics
. pheno
ls
completed.
Met effluent
requirements.
Met effluent requirements.
Proceeding with agreed
program to further reduce
suspended solids.
Did not meet effluent
requir
ements
.
0n schedu
le with r
equired
program. Stag
e l - program
completion 1978. Stage 2
requires further study.
Met effluent
requirements.
Chlorin
e recyc
ling pr
oceedin
g.
Compan
y volu
ntaril
y seek
ing
further
reducti
on in c
hlorine.
Met ef
fluent
requir
ements
.
Yes.
Ye
s.
Yes.
Ye
s.
Yes.
Ye
s.
Ye
s.
Ye
s.
 
lMAMES RIVER 3 lotal dissolved solids. I975
LAKE Si. cum 2 Mercury in fish
and sediment.
Sources n
ot identi
fied.
Upstream
drainage
Ontario
 
- Ontario ’
Discha
rges o
f merc
ury fr
om
the Sa
rnia a
rea we
re dis
-
continu
ed in 1
970.
 
 
manner 1
mm
Coliform, dissolved 1978
oxygen.
 
Oust
ead
Onta
rio
Prob
able
sour
ce o
f 80
0.
Foods ttd.,
Hheatiey
Did not m
eet efflu
ent
requir
ements
.
Facility
installed
in
Sept. l977
; perform
ance
to be
evalua
ted in
1979.
Yes.
Yes.
  
1. A
n are
a whe
re w
ater q
ualit
y obj
ectiv
es ha
ve no
t bee
n ach
ieved
becau
se re
media
l pro
grams
are n
ot ye
t com
plete
d.
2. An
area wh
ere rem
edial p
rograms
have be
en comp
leted;
but a d
elay is
expecte
d befor
e condi
tions i
n the l
ake sho
w
3. A
n are
a whe
re fu
rther
remed
ial p
rogra
ms ma
y be
requi
red.
improvement.
8
3
 
  
W
E
N
AR
EA
S-
LA
KE
ER
IE
"o
ne
".
I,
" “
a
M
bl
k“
“m
m
m m
um
my
ﬂa
ws
cur
ren
tly
in c
omp
lia
nce
wit
h a
gen
cy
req
uir
eme
nts
Dis
cha
rge
s o
i o
ne
or m
om
oi t
he
sub
sta
nce
s i
den
tiﬁ
ed
in t
he
pro
ble
m a
rea
Ind
ivi
dua
l d
isc
har
ges
ma
y b
e
Ass
ess
men
t oi
whel
her
or n
oi c
omp
ieh
on
O
A
I
E
* L
A
S
l
SU
WE
Y
W
E
M
-w
ou
mo
u (
i
NA
ME
OF
‘
~
m
e
n
“
m
s
‘
m
m
JUR
ISO
ILI
'IO
N
SU
BS
l'
AN
CE
S D
IS
LH
AR
GE
D
me
mo
"
ms
cw
mo
en
Sl
Al
US
OF
RE
ME
DI
AL
PR
OG
RA
MS
oi
‘ ‘
pro
gra
ms
for
the
dis
cha
rge
rs
Id
en
hh
ed
mi
l
ro
ne
ci
th
e p
ro
bl
em
.
 
DET
ROl
l
RIV
ER
l
Col
ifo
rm.
phe
nol
s,
iro
n.
197
8
Det
roi
t
SlP
Sou
rce
of
col
ifo
rmI
phe
nol
s,
tot
al
dis
sol
ved
sol
ids
.
tot
al
dis
sol
ved
sol
ids
.
~
.
pho
sph
oru
s.
Mich
igan
For
d M
oto
r
Co
..
Roug
e Co
mple
x,
Dear
horn
Mi
ch
ig
an
So
ur
ce
of
ph
en
ol
s,
iro
n.
Gt.
lake
s
Ste
el.
Nati
onal
Ste
el
(4 pl
ants)
,
Riv
er
Rou
ge
I
Eco
rse
Mi
ch
ig
an
So
ur
ce
of
ph
en
ol
s.
iro
n.
Sou
rce
of
tot
al
diss
olve
d so
lids
,
ir
on
,
ph
en
ol
s.
Penn
walt
Cor
p.,
Eas
t L
Res
t
Plants,
Hyandotte
Mich
igan
lr
en
to
n
SIP
So
urc
e
of
co
li
fo
rm
.
ph
os
ph
or
us
.
Mich
igan
So
ur
ce
of
co
li
fo
rm
,
pho
sph
oru
s.
Ha
yn
e
Co
un
ty
SI
P,
Nyan
dott
e
Mi
ch
ig
an
So
urc
e
of
co
li
fo
rm
,
ph
os
ph
or
us
.
Ma
yn
e
Co
un
ty
SIP, l
renton
Mich
igan
(c
on
t'
d)
 
Did
not
meet
effl
uent
req
uir
eme
nts
.
The
Cit
y i
s p
res
ent
ly
und
er
a Con
sent
Judg
emen
t
whi
ch
out
lin
es
eff
lue
nt
qua
lit
y r
equi
reme
nts.
lhe
se
bec
ome
inc
rea
sin
gly
mor
e
str
ing
ent
unt
il
Dec
.
31/
81
whe
n
ful
l
se
co
nd
ar
y
cap
aci
ty
wit
h
pho
sph
oru
s
rem
ova
l
is
man
dat
ed.
Did
not
mee
t
eff
lue
nt
req
uir
eme
nts
.
Not
ice
s
of
vi
ol
at
io
n
is
su
ed
.
Di
d
no
t
me
et
ef
fl
ue
nt
req
uir
eme
nts
.
Not
ice
s
of
vi
ol
at
io
n
is
su
ed
.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Re
fe
rr
al
to
St
at
e
At
to
rn
ey
Ge
ne
ra
l.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
No
ti
ce
of
no
nc
om
pl
ia
nc
e
is
su
ed
.
Di
d
no
t
me
et
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
No
ti
ce
of
no
nc
om
pl
ia
nc
e
is
su
ed
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Ye
s.
Ye
s.
Ye
s.
Ye
s.
Ye
s,
Ye
s.
Ye
s.
  
An
are
a
wh
er
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
not
be
en
ac
hi
ev
ed
be
ca
us
e
re
me
di
al
pr
og
ra
ms
are
not
yet
co
mp
le
te
d.
An
are
a w
her
e
rem
edi
al
pro
gra
ms
hav
e
bee
n
com
ple
ted
,
but
a d
ela
y
is
exp
ect
ed
bef
ore
con
dit
ion
s
in
the
lak
e
sho
w
An
ar
ea
wh
er
e
fu
rt
he
r
re
me
di
al
pr
og
ra
ms
ma
y
be
re
qui
re
d.
iupro
vemen
t.
 
 PROB
LEM
AREA
S - L
AKE
ERIE
Ptoblem area determined by field surv
eys in boundary rulers
Discharges oi one
or mom oi the sub
siancea ideniiiied
in the problem are
a
currently in compliance wlih agency requirements
Individual discharges may be
Assessment oi whet
her or not complet
ion
LU‘
AHO
N
PROBLEM ~vnouno~ (f
(BJECTIVE
on SIAM“
)
OA
lE
-L
AS
I
SLR
VEY
NAM
E OF
Di SCH
ARGE
R
JURISDiClION
SUBSIANCES 0|
SCHARG£D
SlAlUS
0F flEME
DlAL
PROGRAMS
oi - ‘ ‘ programs lo: the discharge”
ideniihed will
(oueti ihe p
roblem.
 
omen
mm 1
(cont‘d)
(con
t'd)
 
Comb
ined
sew
er
overflows
BA
SF
Hyan
dott
e
Cor
p.,
North
I Sout
h
Harts.
Hyandotte
HA
SF
Hyan
dott
e
Corp..
Fighting
Isl
and
Allied
Chem
ical
Can
ada
Ltd
.,
Amher
stbur
g
Amher
stbur
g
ST
P
Belle River
SI
P
Canadi
an Sal
t
Co.
Lt
d.
,
Hindsor
Chrysler
Canada
ltd.,
Hin
dso
r
Mich
igan
Michigan
Ontario
Ontario
Ont
ari
o
Ontario
Ontario
Ontario
Source of coliformI
total dissolved solids.
Source of total
dissolv
ed soli
ds.
Source of total
dissolved solids.
Source
of tota
l
dissolv
ed soli
ds.
Source of phosphorus.
coliforn.
Source of
coliform,
phosp
horus
.
Source of total
dissolv
ed soli
ds.
Source
of soli
ds.
Did not me
et efflue
nt
requirements. Complaint
filed in
State Cour
t
Sept.
9/76.
Met effluent requirements.
Met effluent r
equirements.
Did not meet effluent
requirements. Sewage
treatment
improvemen
ts
under review.
Met effluent r
equirements.
Met ef
fluent
requir
ements
.
Met ef
fluent
requir
ements
.
 
Combined sewer overflows
may continue to cause
problems durinq rainfall
periods.
Ye
s.
No economi
c technol
ogy
availa
ble fo
r
further reduction of
dissolv
ed soli
ds.
No economi
c technol
ogy
available
for furthe
r
reduction
of dissol
ved
sol
ids
.
Ye
s.
Ye
s.
Yes.
Yes.
 
1. An are
a where w
ater quali
ty object
ives have
not been
achieved b
ecause re
medial pro
grams are
not yet c
ompleted.
2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
3. An area wh
ere further re
medial program
s may be requi
red.
  
 ME
N
ARE
AS'
LAK
E
ERI
E
.
. Discharg
es oi one or
more oi lilo
substances
identiﬁed in
the problem
area individ
ual dischar
ges may be
hoblem area determined by ﬁeld sur
veys In hound"! rule's
cuumuy m communes with agenc
y ,equiwmen“
Assessmeni oi whelliei 0' not comple
tion
-———
oi ‘ ‘ progra
ms la! the discharg
els
ME
N-Vl
0i.Alm
(f
DAIS-L
ASY
NAME o
r
SlAlUS
0F REM
EDIAl
-
KXIAI
ICN
mc
nw
mS
'Am
m
WEY
D'SCH
ARGEn
JUNIS
DKIII
ON
SUBSI
ANCES
DISCH
ARGED
PROG
RAMS
idenlih
ed will
correct
lhe pr
oblem.
om
en
RIVE
R 1
(con
t'd)
Ford "("0" 0"”7‘0
Source of phenols,
Met effluent requirements.
Yes.
(30- Ud
u
total d
issolve
d solid
s,
Hindsor
"on.
ulndsor‘ Omar") Source of solids, Met effluent requirements. Yes.
§:;tle River
coliform. phosphorus.
"'“dsor
Ontario S
ource of collf
orm,
Met effluent r
equirements.
Yes.
"ESterlfy' 5"
. phosphorus.
Plant expansion scheduled
for completion in 1982.
cumml
fecal coliforia
,
1971 Ge
neral M
ichigan ” 5
d. {Add
M m l
.
RIVER total di
ssolved solids.
Electric,
53123:.“ 550 V8
2 8 “en requ “men”.
$323533? being
iia
rre
n
 
19" m- “mm
mcmga" Source of coli
form. Did not mee
t effluent Proble
m area being
SIP
requirements. ' reassessed.
1977 Rochester Michigan Source of coliform. Did not meet a. Problem area being i
STP effluent requirements. reassessed.
1977
POM.“
"'C'llga"
Source of
coliform.
Met efflu
ent
Problem a
rea being
SIP
require
ments.
reasses
sed.
19"
"arm"
5“
mcmg‘
m S
ource o
f colif
orm.
Did not
meet ef
fluent
Problem
area be
ing
requi
remen
ts.
reass
essed
.
1977 Comm“
mcmga" Source of coli
form. interceptor
collapsed, Conhine
d sewer overflows
59""
discharge
d to river
may contin
ue to cau
se
overflows
during 1978. Now
problems during rainfall
repai
red.
perio
ds.
mum m
u1 "
9°" muf
on‘r
“78
“"940 5”
0M0
Major poi
nt source
Did not m
eet efflu
ent
Upstream
nonpoint
“550"”
! o‘yg
em
of 800.
phospho
rus,
require
ments.
sources
and com
bined s
ewer
‘
coliform.
overflows
will cont
inue to
‘
to caus
e probl
ems.
emu RIVER 3 lotal di
ssolved solids. 197a
Upstream Ontario
Source of
No rmdm my,”
_
;
drainage
dissolved
solids.
planned.
 
    
 
1. All are
. where w
ater qual
ity objec
tives hav
e not bee
n achieve
d because
remedial
programs
are not ye
t couplet
ed.
2. An area wh
ere medial p
rograms have b
een comleted,
but a delay is
expected befor
e conditions
in the lake sh
ow improvement
.
3. An are
a where f
urther rem
edial pro
grams may
be require
d.
 PR
OB
LE
M A
RE
AS
- LAKE ERE
 
Hobie
rn are
a dete
rmune
d by ﬁ
eld su
rveys
in bou
ndary
waters
Oisc
halo
es oi
one o
r mo
w oi
the s
ubst
ance
s ide
niiii
ed in
the p
robl
em ar
ea
curre
ntly
in co
mpli
ance
with
agen
cy re
quire
ments
indivi
dual di
scharg
es may
be
Assessment oi whether or not completion
L
O
C
M
IO
N
PROB
LEM N
iall
”! (f
OBJEC
FHRIC
IlSlA
NOARO
OA
lE
-L
AS
I
SLIWEY
NAM
ECY
mSCH
ARGE
R
JUﬂiS
DiCTi
ON
SUBSIANCE
S DISCHAR
GED
SlAlUS
(I REME
DIAL
PROGRAMS
oi r ‘ ‘ programs for the dischargers
identified will
touerl the p
roblem.
 
CL
EV
EL
AN
D
i
AREA
(cont'd)
Diss
olve
d ox
ygen
.
coli
form
. ph
enol
s.
heav
y
met
als
, f
luo
rid
e.
HDA
S.
i9
77
 
Clev
elan
d
Ohio
Elec
tric
Il
lu
mi
na
ti
ng
.
Clev
elan
d
Dupo
nt
Ohio
DeN
emo
urs
.
Clev
elan
d
Repu
blic
Ste
el.
Cl
ev
el
an
d
Ohio
Jone
s I
Dhio
Laug
hlin
.
Clev
elan
d
Har
sha
w
Ohi
o
Chem
ical
.
Cl
ev
el
an
d
Cl
ev
el
an
d
Regi
onal
Sewe
rage
Dist
.
Eas
ter
ly
SIP
,
Cl
ev
el
an
d
Ohio
Cle
vel
and
Ohi
o
Regi
onal
Sewe
rage
Dist
.
Sout
her
ly
SIP.
Cl
ev
el
an
d
Cle
vel
and
Ohi
o
Regional
Sewera
e Dist
.
He
st
er
y
SI
P.
Clev
elan
d
Source of heavy metals.
Source of metals,
anno
nia.
Source of metals.
phenols. mnnonia.
Source
of phen
ols.
metals, unnonia.
cyanides.
Source of
heavy meta
ls.
ammo
nia.
Source of DOD,
phosphorus.
collform.
Major source of DOD.
phosphorus
. colifor
n.
anno
nia.
Source
of BOD
, phos
phorus
.
coliform.
Did not m
eet efflu
ent
requiremen
ts. Perm
it
conditions being
contested.
Met effluent
requirements.
Permit con-
ditions b
eing cont
ested.
Met effluent
requiremen
ts. Perm
it
conditi
ons bei
ng
cont
este
d.
Met ef
fluent
requirements.
Permit con-
dition
s bein
g cont
ested.
Met effluent
requir
ements
.
Met effluent r
equirements.
Plant curr
ently bei
ng
upgraded.
Completion
date,
1982.
Did n
ot me
et ef
fluen
t
requiremen
ts. Bein
g
upgraded.
Constructi
on
complet
ion 198
2.
Did n
ot me
et ef
fluen
t
requ
irem
ents
. t
reat
ment
const
ructi
on co
mplet
ion
exp
ect
ed
I982
.
 
Yes.
Ye
s.
Yes.
Ye
s.
Yes.
Com
bin
ed
sewe
r
overflow
problem w
ill
remain alt
hough pro
posed
and curren
t improve
ments
will
contr
ibute
great
ly
to be
tterm
ent o
f wat
er
qual
ity.
Comb
ined
sewe
r
overf
low p
roble
m wil
l
remain alt
hough pro
posed
and curren
t improve
ments
will cont
ribute gr
eatly
to betterm
ent of wa
ter
quality.
Combin
ed sew
er
overflow
problem w
ill
remain al
though pro
posed
and curren
t improve
ments
will cont
ribute gr
eatly
to be
tterm
ent o
f wat
er
quality.
 
l
.
2.
3.
An ar
ea wh
ere w
ater
quali
ty ob
jecti
ves h
ave n
ot be
en ac
hieve
d bec
ause
remed
ial p
rogra
ms ar
e not
yet c
omple
ted.
An area
where r
emedial
program
s have
been co
mpleted
, but a
delay i
s expec
ted bef
ore con
ditions
in the
lake sh
ow impr
ovement.
An ar
ea wh
ere f
urthe
r rem
edial
progr
ams m
ay be
requi
red.
8
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ME“ AREAS - LAKE ERIE
Problem area determined by field surv
eys in boundary walers
Discharges oi one or more oi the su
bsiances idenliiied In Ihe problem a
rea Individual discharges may be
currenin in compl
iance with agency
requirements
Assessment oi whether or nol compieim.
LO
CA
Im
WEN-
Vl0LAl'm
(I:
(XUECIWEC
FISIANDAR
O
DA
lE
-L
AS
l
SUM
/EV
NAME OF
Di SCi
iARGE
ll
MRISDIC'i
ON SUBS
lANCES DI
SCHARGED
SlAlUS OF REMEDiAL
PROGflAMS
of l ‘ ‘ programs in: the dischargels
ideniui-ed wil
l couerl line
problem.
(c
on
t‘
d)
CLE
VEL
AND
ARE
A l
Akron SlP
u.s. Steel.
Cleveland
Ohio Source
of BOO
. phos
phorus
.
coli
form
.
Source
of meta
ls.
Did
not
meet
effl
uent
requi
remen
ts.
State
warning
issued.
Met effluent r
equirements.
Cea
sed
dis
cha
rgi
ng
Oct.
78.
Combin
ed sew
er
overf
low p
roble
m wil
l
remain
althou
gh pro
paged
and curren
t improve
ments
will c
ontrib
ute gr
eatly
to
betterment
of water
quality.
Yes.
sm
mu
sx
v
3
RIVER
Algae
coilfor
m.
disso v
ed oxy
gen.
cop
per
.
19
78
Fremo
nt SI
P Ohio
Major
sourc
e of
900.
phosphorus
. coiifor
m.
Met
eff
lue
nt
requir
ements
.
Upstrea
m nonpo
int
sources and co
mbined sewer
over
flow
s wi
ll c
onti
nue
to
caus
e p
robl
ems.
uURou RIVER 1
lotal orga
nic nitro
gen.
chemi
cal o
xygen
deman
d,
manganese,
arsenic.
1
9
7
8
Huro
n Sl
P Ohio
Source
of 800
, nitr
ogen.
Met ef
fluent
requ
irem
ents
.
Hill
be
upgra
ded t
o sec
ondar
y
treatment.
Yes.
BLACK
RIVER
3 Colifo
rm, aun
onia.
dissolved oxygen,
phenol. metals.
19
78
0.5.
Steel
.
tor
ain
Lorai
n SIP
Elyri
a SIP
Ohio
Oh
io
Ohio
.
Major
source
of mnn
onia,
phenol.
Major sou
rce of 80
0.
phosphorus.
Secondary
source of
800.
phosphorus.
Did n
ot me
et ef
fluen
t
requir
ements
.
Did not m
eet efflu
ent
requir
ements
.
Did n
ot me
et ef
fluen
t
requiremen
ts. Stat
e
warnin
g sent
.
Yes.
Monpoint sources,
stormwater
and combi
ned
sewer over
flows may
still
cause p
roblems
.
Monpoint sources,
storm
water
and c
ombin
ed
sewer
overfl
ows ma
y stil
l
caus
e p
robl
ems.
cRmo
RIVER
3
lotal d
issolve
d
solids.
phenols
.
19
75
Ohio
 
comm
ur 2
RIVER
Dissolved
oxygen. t
otal
dissolved
so ds, i
ron,
zinc.
19
78
 
Connea
ut STP
Ohio
Sourc
e of
800,
ironI
zinc.
Met ef
fluent
requir
ements
.
 
Yes.
 
I. An area where water qua
lity objectives have not be
en achieved because remedia
l programs are not yet comp
leted.
2. An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
3. An area where further r
emedial programs may be req
uired.
  
  
PRO
BLE
M AR
EAS
-
LAKE ERIE
Problem area determined by field surv
eys in boundary waters
Discharges oi one or more oi the sub
stances Identiﬁed in the probiern ar
ea individual discharges may be
currently in compliance with agency requiremenls
Assessment at whether or not (‘OﬂlpleliOII
lO
CA
li
ON
MEM~ViOLAlKNG
(EECIIVE on STAMARO
DAYE
-LAS
I
StHVEY
NAM
E OF
D'scﬂAmen JURISDiCllON SUBSlANCES DISCHARGED
Sl'AlUS
(I REME
DIAL
PROGRAMS
oi - ‘ 'prograans lor the duscinalgers
Identified mil (out-(I the problem.
ROCKY RIVER 3
Coliform. dissolved
oxygen, annonia.
19
78
lGKEHOOd Si? Ohio
Source of BOO, coliform
ammonia.
RoCky alver
chlo
Source of 800.
coliform,
5"
amon i a.
Combined
Ohio
sewer
overflows
Source of
000, coli
form.
ASNIABULA 1
RIVER
Chloride, total
dissolved solids. iron.
zinc, copper. lead.
1978
RHl, Ohio
Ashtahula Source of total dissolved
solids, chlorine.
Ashtabula Ohio
SIP
Source of metals.
Union
Ohio
Carbide,
Ashtabula
Sour
ce o
f di
ssol
ved
solids and metals.
i
 
PRESOUE
1
ISLE any
Dissolved oxygen, 1978
Combined Pennsylvania Source of 500_
59'°’ coliform.
overflows
Met ef
fluent
requirements.
Met ef
fluent
requirements .
Did not m
eet efflu
ent
requir
ements
.
Did not m
eet efflu
ent
require
ments.
Pre—
treatment
is planned
for
indust
ries d
ischar
ging t
o
municipal sewers.
Met ef
fluent
requir
ements
.
Yes.
Yes.
Combin
ed sew
er
overflows
continue
to
cause problems.
'85.
Yes.
Yes.
 
Bond
issue
float
ed by
City of Erie to resolve
port
ions
of p
roble
m.
 
No,
only
a po
rtio
n
thereof, phased program
to correct problems
dependent upon availability
of funds.
  
l
2
3
An area where water quality objectives have not been achieved because remedial programs are not yet completed.
An area where remedial programs have been completed, but a delay is expected before conditions in the lake show improvement.
An area uhere further remedial programs may be required.
2
3
9
 
 PR
OB
LE
M
AR
EA
S
-
LA
KE
ON
TA
RI
O
-
Disc
harg
es oi
one o
r mor
e oi
lhe s
ubst
ance
s lde
niili
ed in
the p
robl
em ar
ea i
ndivi
dual
disc
harg
es m
ay b
e
“M
a“
Man
ned
b, k
” “W
!” n
ma
" "
ms
curr
enin
in co
mpli
ance
wllh
agen
cy r
equir
emenl
s
Asses
sment
oi wh
ethel
or no
t cam
P'ﬂ'
O"
of re
medi
al p
rogr
ams
lo: t
he di
schar
gers
toc
mou
mo
a'
mf
&%
§zm
m g
,
9‘s1
95;
“
a‘
gﬂ
ﬁc
m
mis
mcn
on
sue
srm
ces
ous
cmn
cco
gnlA
D‘sU
gAgs
REME
D‘“
idenl
ulied
w-uc
ouec
t lh
e pr
oble
m.
BUF
FAL
O R
IVE
R 3
Col
ifo
m.
l97
7
Mob
il
all
New
Yor
k
Sou
rce
of
phe
nol
s.
Met
eff
lue
nt
req
uir
eme
nts
.
Yes
.
Cor
p.,
Hil
l
eve
ntu
all
y d
isc
har
ge
Buf
fal
o
to
mni
cip
al
sys
tem
.
ilote: In
dustries
are
li
st
ed
be
ca
us
e
of
ph
en
ol
discharges
which con
-
trib
ute
to t
he
Niag
ara
River wate
r quality
problems.
Repu
blic
New
york
Sour
ce
of
phen
ols.
Met
effl
uent
requ
irem
ents
.
Yes.
Ste
el
Cor
p.,
Adj
udi
cat
ory
hea
rin
g h
eld
.
Buf
fal
o
ECS
L
iss
ued
.
lie
u
cowli
ance
dateAA
pril
1980.
Buf
fal
o
New
Yor
k
Sou
rce
of
phe
nol
s.
Met
eff
lue
nt
req
uir
eme
nts
.
Yes
.
Colo
r C
orp
”
Reme
dial
faci
liti
es
Buf
fal
o
hav
e b
een
com
ple
ted
.
Don
ner
-Ha
nna
New
Yor
k
Sou
rce
of
phe
nol
s.
Met
eff
lue
nt
req
uir
eme
nts
.
Yes
.
Coke
Corp.
,
Buf
fal
o
aet
meh
em
New
york
Sour
ce
of p
heno
ls.
Met
effl
uent
requ
irem
ents
.
Yes.
|
Steel.
so
Hamburg
0
Buff
alo,
new
York
Pro
bab
le
sour
ce
of
Aba
tem
ent
mea
sure
s
Com
bin
ed
sewe
r
Con
ﬁne
d
phen
ols.
Sour
ce
of
unde
r s
tudy
.
over
flow
s,
whic
h g
ene
ral
ly
sew
er
col
ifo
m.
hav
e l
ong
er
ran
ge
ove
rfl
ows
abat
emen
t s
ched
ules
. w
ill
con
tin
ue
to
cau
se
pro
ble
ms
during
rainfa
ll per
iods.
UPPE
R 3
Coli
forl
, p
heno
ls.
1977
Buf
fal
o
New
York
Sour
ce
of c
onf
orm
.
Met
effl
uent
requ
ire-
Yes.
NIA
BAR
A R
IVE
R
SJ.
SIP
men
ts.
New
sec
ond
ary
plant
under
constr
uction
.
Exp
ect
ed
com
ple
tio
n S
ept
.
1979.
  
liot
e:
Pro
ble
m a
rea
is
lon
awa
nda
New
Yor
k
Sou
rce
of
col
ifo
rm.
Het
eff
lue
nt
req
uir
e-
Yes.
affe
cted
by d
isc
har
ges
(l)
SIP
2
nent
s.
New
sec
ond
ary
to
the
Buf
fal
o R
ive
r.
fac
ili
ty
com
ple
ted
and
in
ope
rat
ion
Aug
ust
197
8.
Ion
aua
nda
New
Yor
k
Sou
rce
of
col
ifo
rm.
Con
nec
ted
to
lon
aua
nda
(I)
Yes
.
(C)
SIP
5"
Jan
uar
y
l97
9.
(con
t'd)
    
I.
An a
rea
mer
e wa
ter
qual
ity
obje
ctiv
es h
ave
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2.
An a
rea
wher
e re
-edi
al p
rogr
ams
have
been
conv
icte
d. b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s in
the
lake
show
impr
oveme
nt.
3.
An
area
wher
e f
urth
er
reme
dial
prog
rams
may
be
requ
ired
.
  
 PR
OB
LE
M
AR
EA
S
-
LA
KE
ON
TA
RI
O
 
Pto
ble
m a
rea
del
um'
med
by
fiel
d s
urv
eys
in
bou
nda
ry
wat
ers
‘ w
PR
OB
LE
M -
v:
ou
mo
~ o
r
me
mo
"
om
ec
nv
e o
n s
rAN
uAR
o
StH
VEY
D
A
I
E
I
E
F
Jum
soi
cno
n'
su
es
rm
ce
s'
ms
cm
nc
eo
Dis
cha
rge
s o
i on
e or
"lo
w o
l lh
e s
ubs
ian
ces
ide
nii
iie
d i
n ih
e pr
obl
em
are
a i
ndi
vid
ual
dis
cha
rge
s m
ay
be
Cur
ren
liy
in c
omp
lia
nce
wil
h a
gen
cy
req
uir
eme
nts
NAM
E OF
DI
SC
HA
RG
ER
SlA
lUS
OF
REM
EDI
AL
PR
OG
RA
MS
Assessmen
t of whet
her or not
(Onlplﬂml
i
oi I “
' program
s for ihe
discllarge
ts
nden
hlie
d mi
l co
ueci
the
prob
lem.
  
UP
PE
R
NI
AG
AR
A
3
RIVER
(c
on
t‘
d)
 
Gr
an
d
Is
la
nd
Ne
w
Yo
rk
So
ur
ce
0‘
Ph
en
OI
S.
Biological
Co..
Six M
ile C
r.
Ge
ne
ra
l
So
ur
ce
of
ph
en
ol
s.
Mot
ors
Cor
p.,
Chevrolet
Motor
Dlv.,
lonawanda
New York
Ho
ok
er
So
ur
ce
of
ph
en
ol
s.
Chemical L
Plas
tics
Cor
p.,
Niagar
a fall
s
Ne
w
Yo
rk
All
ied
Chemical
Cor
p.,
Semet-
Solvay
I
Tonawanda
Ne
w
yo
rk
So
ur
ce
of
ph
en
ol
s.
Na
ti
on
al
Steel Corp..
Buf
fal
o
New
yor
k
Sou
rce
of
phe
nol
s.
Ashland Oil
Inc..
lonawanda
Ne
w
yo
rk
So
ur
ce
of
ph
en
ol
s.
Pr
ob
ab
le
so
ur
ce
of
phe
nol
s;
sou
rce
of
co
li
fo
rm
.
Buffa
lo,
New Y
ork
Comb
ined
sewer
overflow
Met
eff
lue
nt
req
uir
e‘
ments.
Met
eff
lue
nt
req
uir
e~
ments.
Met
eff
lue
nt
req
uir
e-
men
ts.
Dis
cha
rge
per
mit
was
modi
fied
in l
ate
l977
whi
ch
sig
nif
ica
ntl
y
red
uce
d
eff
lue
nt
lim
its
for
halo
gena
ted
orga
nics
, a
dded
a n
ew
lim
it
for
mir
ex
and
req
uir
ed
tha
t a
det
ail
ed
monit
oring
progr
am be
con
duc
ted
to
ide
nti
fy
quan
titi
es
and
sour
ce o
f
addit
ional
subst
ances
.
Met
eff
lue
nt
requir
ements
.
Met
eff
lue
nt
req
uir
eme
nts
. E
CSL
iss
ued
com
pli
anc
e
dat
e
Sep
tem
ber
197
9.
Ne
t
ef
fl
ue
nt
req
uir
eme
nts
.
To
con
nec
t
to
mun
ici
pal
ity
.
Ab
at
em
en
t
me
as
ur
es
un
de
r
st
ud
y.
 
Yes.
Yes.
Ye
s.
Yes.
Yes.
Yes.
Com
bin
ed
sew
er
ove
r-
fl
ow
s,
wh
ic
h
ge
ne
ra
ll
y
hav
e l
ong
er
ran
qe
aba
tem
ent
sch
edu
les
,
wil
l
co
nt
in
ue
to
ca
us
e
pr
ob
le
ms
du
ri
ng
ra
in
fa
ll
pe
ri
od
s.
 
1.
An
are
a w
her
e w
ate
r q
ual
ity
obj
ect
ive
s h
ave
not
bee
n a
chi
eve
d b
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
com
ple
ted
.
2.
An
are
a w
her
e r
eme
dia
l p
rog
ram
s h
ave
bee
n c
omp
let
ed,
but
a d
ela
y i
s e
xpe
cte
d b
efo
re
con
dit
ion
s
in
the
lak
e s
how
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
uir
ed.
imp
rov
eme
nt.
9
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PROBLEM AREAS - LAKE ONTARIO
hobiem area determined by ﬁeld surveys in boundary waters
Discharge: of one or more oi the substances ideniiiied in Ihe problem area
currently in compliance with agency requirements
Individual discharges may be
Assessment oi whet
her or not compiel
ion
LOC
AIO
O
PROBLEM -VK1AIION (I
(BECHVE on SYANDARO
OAIE
~LAS
Y
SUWEY
NAME OF
DISCH
ARGER
MlSDiCliON SUBSIANCES DiSCHARGED
SlATUS (F RE MEDIAL
PROGRAMS
oi . -‘ ‘ programs lo! the dischargels
idenhhe
d will c
omri I
he prob
lem,
mum l
NIAGARA mm
Coliform, phenols.
Note: Problem area
is affected by dis-
charges to the ﬂuffalo
and Upper Niagara Rivers.
1977
lewiston
SlP
Niagara
Falls
SIP
Niagara
Falls,
Comb i ned
sewer
overflows
Stamford
Niagara Falls
STP
New York
New York
New York
Ontario
Source of coliform.
Source of coliform.
Source of coliform;
probable source of phenols.
Probable source of
coliform.
Connected to tewiston Naster
Sewer improvement Area
January. 1979.
Did not meet effluent
requirements. New facility
experiencing operational
problems due to industrial
waste and excess flows.
In be fully operational
by 1980.
Abatement measures
under study.
Met effluent requirements.
Expansion to 12.5 HIGD under
construction for future
growth of municipality.
ully operational by 980.
Yes.
Yes.
Cambined sewer over-
flows, which generally
have longer range
abatement schedules. will
continue to cause
problems during rainfall
periods.
Ye
s.
R
E
E
K
LAKE
ammo
3
SHORELINE
man
Mom" or NIAGARA
IVER to in nu:
total coliform.
1976
Municipal
discharges
to the
Niag
ara
River are
contributing
to water
quality
problems
along the
Lake Ontario
shoreline.
New York,
Ontario
Source of coliform.
Direct discharges from
municipal treatment plants
in Niagara-on-the—take and
2 plants in St. Catharines
are sat
isfacto
ry.
Combined sewer over—
flows, which generally
have longer range abate-
ment schedules, will
continue to cause prob-
lems durin
g rainfal
l
periods.
IssxssxucA—l
cmxsou
lam
 
Phenols.
1
9
7
8
 
Gulf Oil
Ltd..
Mississauga
Ontario
 
Source of phenols. Did not meet
effluent
requirements.
 
Possible
modifi
cation
of present
remedial program
under inv
estigation
.
1. An area where water quality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed. but a delay is expected before conditions in the lake shOw improvement.
1. An area where further remedial programs may be required.
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 mama AREAS- LAKE ONTARIO
lOCA
lKN
 
Problem area
deievmoned b
y field survey
s in boundary
waters
 
PHOBlEM -
Vi0LAli0‘i
(f
WECI
IVE
on SI
ANDAR
D
om
ec
Er
"
sunvev
currently in
compliance
wilh agency
requirement
s
JURISDiCl i()N
SUBSIANCES DI
SCHARGED
NA
ME
OF
DiSCl
iARGE
R
ROCHE
SIER
3
cmn
mrm
 
osquo HARBOR 3
 
Imoum 1
amour &
warm
rnom
 
Colifor
m. alga
e.
Collform.
Chlorid
e. nitr
ate.
1
9
7
7
 
lro
nde
quo
it
SIP
Ne
w
Yo
rk
Roche
ster,
New Y
ork
Fra
nk
Van
tare
SIP
Rochester.
Comb
ined
sew
er
overflows
New York
Oswego
East Side
SI
P
Oswego
New York
Hest
Side
SIP
Mil
ler
Brewin
g 60..
Oswego
New
York
Osewgo, New York
Combined
sew
er
overflows
Natural
drainage
New York
Combined Ontario
sew
er
overflows
 
Discharge
s oi one o
r more ol
Ihe subst
ances idc
nliiied in
the probl
em area
individua
l dischar
ges may
be
SlAlUS
Of RF.ME
DIAL
PROG
RAMS
Assessmen
t oi wheth
er or noi
completio
n
of remedial programs lo: Ihe dischargms
menhhed WI"
(oueci [he p
roblem.
 
Sou
rce
of
co
ll
fo
rm
.
Sou
rce
of
col
ifo
rm.
Sou
rce
of
col
ifo
rm.
Pro
bab
le
sou
rce
of
chl
ori
de,
nit
rat
e.
Pro
bab
le
sou
rce
of
chl
ori
de,
nit
rat
e.
Pro
bab
le
sou
rce
of
nitr
ate.
Pr
ob
ab
le
sou
rce
of
chl
ori
de,
nit
rat
e.
Sou
rce
of
chl
ori
de,
ni
tr
at
e.
Sour
ce
of
BOD,
phosp
horus
.
Bein
g se
rved
by R
oche
ster
Fran
k Va
n ta
re S
IP.
Phas
ed
out Oct
ober, 1
978.
Net
eff
lue
nt
req
uir
eme
nts
.
Aba
tem
ent
mea
sur
es
und
er
stu
dy.
Met
effl
uent
requ
ire—
men
ts.
Req
ues
ted
301
(i)
ext
ens
ion
to
pre
par
e
ind
ust
ria
l
was
te
ord
ina
nce
.
Sec
ond
ary
fac
ili
tie
s
comp
lete
d la
te 1
978.
Net
eff
lue
nt
req
uir
e-
men
ts.
Aba
tem
ent
mea
sur
es
und
er
stu
dy.
Na
tur
al
ge
ol
og
ic
al
con
—
di
ti
on
s
an
d
la
nd
ru
no
ff
fr
om
the
Se
ne
ca
—O
ne
id
a—
Os
we
go
Ri
ve
r
Bas
in.
Co
mp
le
ti
on
of
au
to
ma
te
d
int
erc
ept
or
con
tro
ls
ex
pe
ct
ed
in
19
80
wh
en
pl
an
t
is
co
mp
le
te
d.
Yes.
Ye
s.
Com
bin
ed
sew
er
ove
rfl
ows
,
whi
ch
gen
era
lly
hav
e
long
er
rang
e a
bate
ment
sch
edu
les
,
wil
l c
ont
inu
e
to
cau
se
pro
ble
ms
dur
ing
rai
nfa
ll
per
iod
s.
Yes.
Yes.
Yes.
Com
bin
ed
sew
er
ove
rfl
ows
,
which
gener
ally
have
lon
ger
ran
ge
aba
tem
ent
sch
edu
les
, w
ill
con
tin
ue
to
cau
se
pro
ble
ms
dur
ing
rain
fall
peri
ods.
Nat
ura
l c
ond
iti
ons
are
the
prim
ary
caus
e
of
pro
ble
ms.
Yes.
  
I. An ar
ea where
water qual
ity objec
tives have
not been
achieved b
ecause re
medial pr
ograms ar
e not yet
completed.
2. An area wh
ere remedial p
rograms have b
een completed,
but a delay is
expected befor
e conditions
in the lake sh
ow improvement
.
3. An
area wh
ere fur
ther re
medial
program
s may b
e requi
red.
9
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ME
“
ARE
AS -
LAK
E ON
TAR
IO
Probl
em are
a det
ermin
ed by
field s
urveys
in bou
ndary
waters
Discha
rges o
f one o
r mom
of lhe
substa
nces I
dentiﬁ
ed in t
he pro
blem a
rea in
divudu
ai dis
charge
s may
be
cuue
niiy
in co
mpli
ance
with
agen
cy [e
quice
menls
Assess
ment o
i wheth
er or
not co
mpleti
on
DA
VE
'L
AS
I
Si
HV
EY
MG
M 'V
IOLAI
KN (I:
Loa
m“
ome
cnv
e on
sn
mm
o
NA
ME
OF
DISCH
ARGER
JURIS
DhCl
ION
Si JB
SIAN
CES D
ISCH
ARGE
D
SlAl
US (I
REME
DML
PRi )
(SRAM
S
oi
-‘ ' p
rogr
ams
lo: t
he do
scha
rger
s
iden
tifi
ed
mil
rmr
ed
the
pro
bie
m.
Mi
ll
le
1
m
a
m
a
Ir
on
.
al
ga
e,
co
li
fo
rm
.
19
78
di
ss
ol
ve
d
ox
yg
en
.
Ha
ni
lt
on
ST
P
Ste
lco
.
Ha
ni
lt
on
Do
fa
sc
o.
Ma
ni
lt
on
Dun
das
SIP
Onta
rio
On
ta
ri
o
Ont
ari
o
On
ta
ri
o
Sourc
e of
coli
form
.
phosp
horus
.
Source
of iron
,
phospho
rus, BO
D.
Source
of iron
,
phos
phor
us.
800.
Probabl
e sourc
e of
coli
form
. 8
00,
phosp
horus
.
Did
not
mee
t
eff
lue
nt
re
qu
ir
em
en
ts
.
fac
ili
ty
exp
ans
ion
com
ple
ted
Jul
.
79.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
Not
on
sch
edu
le
wit
h
agre
ed
prog
ram.
Star
t
up
of f
iltr
atio
n pl
ant
de
la
ye
d
til
l
197
9.
Did
not
mee
t e
ffl
uen
t
req
uir
eme
nts
.
0n s
ched
ule
with
agre
ed
pro
gra
m.
Stu
die
s u
nde
rwa
y
to
exp
and
hot
mil
l
fil
tra
tio
n p
lan
t.
Met
eff
lue
nt
req
uir
eme
nts
.
Pla
nt
exp
ans
ion
to
18.
000
mJ/
d c
omp
let
ed
in
19
78
.
Ye
s.
Yes.
Yes.
Ye
s.
m or minute/1
m
e
w
s
em
u
Al
ga
e,
di
ss
ol
ve
d
19
78
ox
yg
en
.
D
o
m
t
a
r
Pac
kag
ing
.
lren
ton
lr
en
t
Va
ll
ey
Pap
erb
oar
d,
Gl
en
Mi
ll
er
Be
ll
ev
il
le
SI
P
Ont
ari
o
On
ta
ri
o
O
n
t
a
r
i
o
Source
of 800
,
phosp
horus
.
Sour
ce
of
800,
phosp
horus
.
Source
of 800
,
phosp
horus
.
Did
not
mee
t e
ffl
uen
t
re
qu
ir
em
en
ts
.
0n
sc
he
du
le
wit
h a
gre
ed
pro
gra
m.
Hig
h
phen
ols
unde
r i
nves
tiga
tion
.
Met
eff
lue
nt
reg
uir
eue
nts
.
Met
eff
lue
nt
req
uir
eme
nts
.
Gra
dua
l
imp
rov
eme
nt
is
ex
pe
ct
ed
as
a r
esu
lt
of
ph
os
ph
or
us
co
nt
ro
l
and
fa
ci
li
ty
ex
pa
ns
io
n
co
mp
le
te
d
in
19
79
.
Ye
s.
Ye
s.
Yes.
ma
ss
m
m
3
(S
t.
La
wr
en
ce
Riv
er)
PC
Bs
.
19
77
  
Un
de
r
in
ve
st
i-
ga
ti
on
.
Ne
w
Yo
rk
PCB
s.
Ban
use
of P
CBs.
  
I. A
n ar
ea w
here
wate
r qu
alit
y ob
ject
ives
have
not
been
achi
eved
beca
use
reme
dial
prog
rams
are
not
yet
comp
lete
d.
2. A
n are
a whe
re re
media
l pro
grams
have
been
compl
eted,
but a
delay
is ex
pecte
d bef
ore c
ondit
ions
in th
e lak
e sho
w
3. A
n are
a whe
re fu
rther
remed
ial p
rogra
ms ma
y be
requi
red.
improvement.
 AP
PE
ND
IX
II
I
TAB
LE
1
MUN
ICI
PAL
DIS
CHA
RGE
RS
TO
THE
GRE
AT
LAK
ES
SYS
TEM
HAV
ING
PHO
SPH
ORU
S
LOA
DS
GRE
ATE
R
THA
N
100
KG
(22
0
LB)
PER
DAY
RAN
KED
BY
PHO
SPH
ORU
S
LOA
D
E
FACI
LITY
JUR
IS-
DI
CT
IO
N
BAS
IN
FLOW
103
M3/D
(M
G/
D*
)
P-
LO
AD
KG
/D
(LB/D)
P-C
ONC
MG
/L
H
N
M
V
’
M
D
I
‘
Q
G
‘
Detro
it ST
P
Buffa
lo S.
A.
Eucli
d STP
Cle
vel
and
Sou
the
rly
STP
Toled
o STP
Syr
acu
se
Met
ro
STP
Toro
nto
Main
STP
Ham
ilt
on
STP
Gran
d Ra
pids
STP
Erie
STP
Cle
vel
and
Wes
ter
ly
STP
Mil
w S
ewe
r C
omm
Sou
th
Sho
re
Akron STP
Toro
nto
Humb
er S
TP
Lor
ain
STP
STP
MI
NY
O
H
OH
O
H
NY
ON
ON
M
I
P
A
OH
WI
O
H
ON
OH
Roc
hes
ter
STP
(Fr
ank
Van
Lar
e)
NY
Wayn
e Co
. DP
W ST
P
Kal
ama
zoo
STP
Cle
vel
and
Eas
ter
ly
STP
Wyomi
ng ST
P
Gary
STP
Thu
nde
r
Bay
STP
Nia
gar
a F
all
s S
TP
Ton
awa
nda
STP
#2
(T)
Elyri
a STP
M
I
M
I
O
H
MI
IN
ON
NY
NY
O
H
Wes
t L
ake
Sup
eri
or
8 D
(WL
SSD
) M
N
Cor
nwa
ll
STP
Sau
lt
Ste
.
Mar
ie
STP
Mil
w S
ewe
r C
omm
Jon
es
Isl
and
Flin
t ST
P
Lak
evi
ew
STP
Osh
awa
Har
mon
y C
rk.
Findl
ay ST
P
Hig
hla
nd
Cre
ek
STP
WM
T F
iel
d S
TP
Ro
ch
es
te
r
Ga
te
s—
Ch
il
i
ST
P
STP
ON
ON
W
I
M
I
ON
ON
O
H
0N
NY
N
Y
Erie
Ont
ari
o
Erie
Erie
Er
ie
Ont
ari
o
Ont
ari
o
Ontario
Mich
igan
Erie
Er
ie
Mi
ch
ig
an
Er
ie
On
ta
ri
o
Er
ie
On
ta
ri
o
Er
ie
Mi
ch
ig
an
Erie
Mi
ch
ig
an
Mich
igan
Supe
rior
On
ta
ri
o
Ont
ari
o
Erie
Supe
rior
St L
awre
Hur
on
Mich
igan
Hur
on
Ontario
Ont
ari
o
Erie
Ont
ari
o
Ont
ari
o
Ontario
2469
705
113
377
317
22
1
763
237
179
195
11
1
308
315
377
60
313
299
1
2
0
485
4
9
152
72
125
59
3
1
65
5
3
44
496
86
171
52
30
127
30
48
(65
2.2
)
(186
.2)
( 29.9)
(
99
.6
)
( 83.5)
(
58
.4
)
(2
01
.6
)
62.6)
47.
3)
51.
5)
29.3)
81.
4)
84.0)
99.
6)
15.9)
82
.7
)
79.
0)
31.
7)
128
.1)
13.2)
40.4)
19.0)
33.
0)
1
5
.
6
)
8.
2)
1
7
.
2
)
14.0)
11.6)
131.0)
22.7)
45.2)
13.7)
7.9)
33.
5)
7.9)
12.7)
v
v
v
v
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APPENDIX III
TAB
LE
2
MUNICIPAL PHOSPHOR
US DISCHARGERS TO
THE GREAT LAKES SY
STEM HAVING FLOWS
GREATER THAN 3800 M3 (1 X 106 GALLONS) PER DAY
RANKED BY AMOUNT T
HAT PHOSPHORUS LO
ADS EXCEED THAT A
T 1.0 MG/L
P-IOAD
FACILITY
Det
roi
t S
TP
Euclid STP
Buffalo S.A. STP
Cleveland Southerly STP
Toledo STP
Syracuse
Metro STP
Lorai
n STP
Cleveland
Westerly
STP
Grand Rapids STP
Hamilton STP
Erie STP
wyoming STP
Elyria STP
TOnawanda STP#2 (T)
Thunder Bay STP
Kalamazoo STP
West Lake Superior
8 D (WLSSD)
Cornwa
ll STP
Sault Ste
. Marie S
TP
Findlay STP
Gary STP
Niagara F
alls STP
WM T F
ield S
TP
Oshawa Ha
rmony Crk
STP
Solon STP
Flint STP
Rochester Gates—Chili STP
Amherst S.D. l6
Sheboygan STP
Bryan STP
Milw Sewer Comm South Shore
Brookpark STP
Bucyrus STP
Akron STP
Mt Clemens STP
Batavia STP
Wapako
neta S
TP
JUR
IS-
DICTION
MI
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O
H
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N
Y
E
E
E
E
E
E
E
E
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5
5
5
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3
2
2
5
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E
E
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S
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S
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Erie
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3
1
7
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1
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3
7
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3
1
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6
5
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4
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6
8
6
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8
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6
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6
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/
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( 83.7)
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)
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)
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Kent STP
Appleton STP
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Sault Ste. Marie STP
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Corbett Creek STP
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KG/D (LB/D)
MG/L KG/D (
LB/D)
Erie 24 ( 6.3) 41 90) 1.74 37)
Michigan 56 (14.8) 73 161) 1.31 37)
Erie 8 ( 2.1) 25 55) 3.19 37)
Erie 41 10.8) 58 128) 1.40 37)
Erie
30 7.9)
45 99) 1.49
33)
Erie
26 6.9)
40 88) 1.57
33)
Ontario 9 2.4) 23 51) 2.62 31)
Erie 19 5.0) 33 73) 1.75 31)
Erie 10 2.6) 24 53) 2.34 31)
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Huron
r 14
3 . 7)
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29)
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Erie
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Ontario 7
17 37)
24)
Erie 23
34 75)
22)
Ontario
10
21 46)
22)
Huron
8
18 40)
22)
Huron
4
14 31)
22)
Erie
6
16 35)
22)
6
9
77 Tre
nton S
TP
78
Elk
har
t S
TP
79
Nor
wal
k S
TP
80 P
ort
Huro
n, S
TP
81 Summit Cnty STP #5
82 willou
ghby—E La
ke STP
83 Web
ster C
entral
STP Pl
an
84 St. Thomas STP
85 Ore
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Eri
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Nor
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STP
Barr
y ST
P
Berli
n STP
Lak
evi
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STP
Deper
e STP
Milto
n STP
Col
bou
rg
STP
Maum
ee R
iver
STP
Menomonee STP
London Ad
elaide ST
P
Nel
lsv
ill
e S
TP
Cha
tha
m S
TP
Amhe
rstb
urg
STP
Peterb
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STP
Simcoe STP
Amher
st ST
P
Bedfo
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P
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Manist
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Benton
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ty STP 30
0
TWO
Riv
ers
STP
van We
rt STP
East A
urora
STP
Lake Co.
Madison S
.D.
Fremont STP
Bowling G
reen STP
and d
u Lac
STP
Fredon
ia STP
wallaceburg STP
Munroe
Co. ST
P—N.W.
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